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Consult '*Contents*’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 « agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 

students; to specialists in wildlife management, waste disposal, or pollution control. 
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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in 1981. Soil names and 
descriptions were approved in 1982. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1982. This survey was 
made cooperatively by the Soil Conservation Service and the Forest Service. It 
is part of the technical assistance furnished to the National Forest Service 
Administration. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Typical area of Cirque land, 10 to 130 percent slopes. Glacier Lake In foreground, 
and Cloud Peak In background. 
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Preface 


This soil survey contains information that can be used in planning timber 
sales, range programs, and other land uses on the Bighorn National Forest. It 
contains predictions of soil behavior for selected land uses. The survey also 
highlights the limitations and hazards inherent in the soil, improvements needed 
to overcome the limitations, and the impact of selected land uses on the 
environment. 

This soil survey has been prepared primarily for National Forest land 
managers, planners, engineers, foresters, and range conservationists. 
Teachers, students, and other members of the public can also use this survey 
to help them understand the soils and environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Timber and forage productivity varies on different soils. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of soil map units is shown on the detailed soil maps. The soils in the 
survey area are described and information on specific uses is given for each 
soil. Help in using this publication and additional information are available from 
the Bighorn National Forest Service soil scientist. 
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BIGHORN NATIONAL FOREST is in the north-central 
part of Wyoming and includes parts of Big Horn, 
Johnson, Sheridan, and Washakie Counties. The total 
area is 1,115,073 acres, or about 1,742 square miles. 
There are no towns in the National Forest, but Buffalo, 
Worland, Greybull, Lovell, and Sheridan are nearby. The 
office of the Forest Supervisor is located in Sheridan. 

Approximately 99 percent of the survey area is under 
the administration of the Forest Service. The survey area 
is used for recreation, livestock grazing, timber 
production, watershed, and wildlife habitat. Mining and 
mineral exploration are also permitted by Federal law. 

Descriptions, names, and map unit delineations in this 
soil survey do not fully agree with those on soil maps for 
adjacent survey areas. Differences are the result of 
better knowledge of soils, modifications in series 
concepts, intensity of mapping, or the extent of soils in 
the survey area. 


General Nature of the Survey Area 


This section provides general information about the 
survey area. It discusses geomorphology, geology, 
drainage, climate, and vegetation. 


Geomorphology 


The Bighorn Mountains consist mainly of a granite 
core covered by sedimentary rock. They are nearly level 
on top but generally dip more steeply on the flanks. The 
sedimentary rock approximately covers the northern one- 


third and southern one-third of the range. In these parts 
subsummit areas of nearly uniform elevation form a belt 
10 to 20 miles wide. Elevation averages 9,000 feet in the 
north and 8,000 feet in the south. The slope of these 
subsummit areas approximately follows the contour of 
the very gentle dip in the rocks. The middle third of the 
range is the crest, which has an elevation of 
approximately 10,500 to 12,000 feet. The highest peaks 
are Cloud Peak (13,167 feet) and Black Tooth Mountain 
(13,005 feet) (77). 

Tilted sedimentary rock layers form steep flatirons and 
escarpments on the eastern and western flanks. Steep- 
sided canyons that expose the sedimentary strata are 
common. 

Most of the subsummit surface is gently sloping to 
moderately steep. Tertiary terraces are present in the 
southern part of the range. Landslide deposits are 
common in areas underlain by Gros Ventre Shale, 
particularly in Shell Canyon and in the northern part of 
the range. 

Alpine glaciation occurred during the Pleistocene in 
the central part of the Bighorn Mountains. Deep cirques 
with precipitous headwalls and U-shaped valleys are 
present, particularly along the eastern flank (4). There 
are many nearly vertical cirque walls. Most of these are 
1,000 feet high, but a few are more than 1,500 feet high. 
The smooth crest has a scalloped appearance. 
Numerous lakes are in granite basins and in areas of 
dams of moraines. Scoured bedrock and lateral and 
terminal moraines are common. As none of the glaciers 
descended below an altitude of 6,500 feet, the lower 


ends of the canyons retained their angular preglacial 
form. Within this glaciated part of the Bighorn Mountains 
are areas that were not glaciated. Felsenmeer is 
common in these areas. Other periglacial features such 
as tors, frost riven cliffs, rock streams and garlands, and 
talus also occur in these nonglaciated areas. 


Geology 


The Precambrian core of the Bighorn Mountains 
consists mainly of granite and gneiss, although other 
rocks, including migmatite, amphibolite, schist, quartz- 
diorite, and quartz monzonite are also present. The 
granite consists largely of two varieties—coarse-grained 
red granite and medium-grained to fine-grained gray 
granite. These two granites grade into one another in 
mineral composition and texture. The gneiss is highly 
variable, ranging from faintly banded gneissic granite to 
sharply banded gneiss. The Precambrian core of the 
Bighorn Mountains contains numerous dark gray to black 
mafic dikes that vary in width from a few feet to about 
500 feet (7). 

Flathead Sandstone overlies the Precambrian granite 
and is part of the unit referred to by Darton (4) as the 
Deadwood Formation. This unit consists of coarse- 
grained, gray quartzitic sandstone that is reddish brown 
when weathered. Lenses of the indurated sandstone are 
quartzitic and, on ridgetops, weather to flaggy plates that 
mantle the surface. In some areas reddish conglomerate 
underlies the sandstone. The upper 20 feet of the 
Flathead Sandstone is tan, medium-grained quartzitic 
sandstone that crops out as small resistant ledges along 
canyon walls. 

The Gros Ventre Formation and the Gallatin 
Limestone overlie the Flathead Sandstone and originally 
were classified by Darton (4) as part of the Deadwood 
Formation. Rocks of the two formations weather readily 
and form smooth to hummocky, grass-covered slopes on 
which landslides and slumps are common. The base of 
the Gros Ventre Formation is at the lowermost 
occurrence of glauconite above the Flathead Sandstone. 
Above this base are medium-grained glauconitic 
sandstone and greenish-gray glauconitic shaie. The 
upper part of the stratigraphic sequence consists of 
pinkish-gray, slabby, thin-bedded limestone, a few thin 
beds of sandstone, and thin beds of limestone 
conglomerate. This sequence is equivalent to the 
Gallatin Limestone of other areas. 

The Bighorn Dolomite crops out as high, prominent 
cliffs along the slopes of the Bighorn Mountains. The 
dolomite overlies the Gallatin Limestone and is overlain 
by the Madison Limestone. The lowermost unit of the 
Bighorn Dolomite consists of sandstone that has shale 
layers as much as 30 feet thick. Above the basal 
sandstone, the Bighorn Formation is massive, tan to light 
gray, high purity, finely crystalline, cliff-forming dolomite. 
Weathered exposures have a pitted surface, which is 
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characteristic of this formation. A unit of slabby 
argillaceous dolomite about 30 feet thick overlies the 
massive dolomite. Large talus blocks are common on 
the slopes below the cliffs. 

The Madison Limestone constitutes the greater part of 
the high anticlinal front range of the Bighorn Mountains. 
It consists mainly of massive gray limestone that has 
some interbedded dolomite. In the upper part of the 
formation is pure limestone that weathers into 
characteristic pinnacled forms. Caverns and solution 
cavities are common, and they form a typical karst 
topography in some areas. 

Overlying the Madison Limestone and generally 
extending up the outer slopes of the mountains is the 
highly resistant Amsden Formation. The lower part is 
bright red shale about 60 feet thick that commonly has 
layers of limestone, siltstone, and sandstone. The upper 
part is thin-bedded sandy limestone, which in places 
contains extensive deposits of chert that weathers out 
and accumulates on the surface. 

The Tensleep Sandstone overlies the Amsden 
Formation and commonly forms conspicuous flatirons 
that flank the Bighorn Mountains. The formation is 
composed of massive, cross-bedded, white to buff- 
colored sandstone that commonly weathers into irregular 
forms. 

The Chugwater Formation comprises the red beds of 
the front of the Bighorn Mountains. It consists mainly of 
soft, massive, red sandstone that commonly crops out 
as a line of prominent cliffs. Interbedded in the 
sandstone are layers of limestone and red sandy shale 
containing deposits of gypsum. 

Surficial deposits are throughout the Bighorn 
Mountains. Several deposits of alluvium containing 
subangular to well-rounded boulders of Precambrian 
granite and gneiss that have a poorly sorted sand and 
gravel matrix are present in the southern parts of the 
mountains. Volcanic ash is interbedded in these deposits 
in some places. These deposits were recognized as 
Tertiary in age by Darton (4). 

During the Pleistocene there were at least two periods 
of glaciation—the Bull Lake Stade and the Pinedale 
Stade. The Bull Lake Stade is the older of the two. 
Glaciers scoured existing valleys and deposited 
extensive moraines. The till of the Bull Lake Stade is 
more highly weathered, has fewer boulders on the 
surface, and is more eroded than the till of the Pinedale 
Stade. The Pinedale Till characteristically contains many 
potholes and lakes. Holocene deposits are present in 
most valleys in the survey area. 


Drainage 


The Bighorn Mountains are a part of the Missouri 
Water Resource Region. The western side of the 
mountain range drains into the Bighorn River, and the 
eastern side drains into the Tongue and Powder Rivers. 
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Some of the tributaries to the Bighorn River are 
Porcupine, Shell, Medicine Lodge, Paintrock, and 
_Tensleep Creeks. The Little Bighorn River, although on 
the eastern side of the range, flows into the main stem 
of the Bighorn River. Lodgegrass and Pass Creeks are 
tributary to the Little Bighorn River. Goose and Woif 
Creeks drain into the Tongue River, which is in the 
northern part of the eastern side of the mountain range. 
Rock, Clear, and Crazy Woman Creeks drain into the 
Powder River. Most of the survey area is drained. 
Subsurface drainage into aquifers occurs within the 
sedimentary rock that dips away from the Bighorn 
Mountains. On the western side these drain into the 
Bighorn Basin, and on the eastern side, into the Powder 
River Basin. 

There are many lakes in the survey area, especially in 
and around the glaciated areas. In the glacial deposits to 
the north and east of the glaciated areas are potholes 
and other poorly drained areas. The Bighorn Mountains 
area is a very important water-producing area. 


Climate 


The climate in the survey area is that of a highland 
area surrounded by a midiatitude steppe. This 
surrounding area is an interior, midlatitude desert and 
steppe region that mountains protect from invasions of 
maritime airmasses. It is dominated by continential 
tropical airmasses in summer and by continental polar 
airmasses in winter. The annual temperature range is 
wide; summers are hot and winters are cold. The 
Bighorn Mountains make up the highland area. The 
range in temperature is less in this area; summers are 
cool. Also, precipitation is higher and is more uniform 
throughout the year. 

in winter, cold airmasses from Canada bring strong 
northerly and northwesterly winds, low temperatures, and 
snow. Warm winds from the west and southwest often 
follow the passage of these fronts and moderate the 
weather. Airmasses from the Pacific Ocean and the Gulf 
of Mexico rarely reach the survey area. Upslope 
conditions that cause precipitation occur frequently in 
winter and spring on the eastern side of the Bighorn 
Mountains. In summer, local thunderstorms that move in 
a northeasterly direction occur in the mountains. 
Tornadoes have occurred in scattered locations. Table 1 
contains information on air temperatures and 
precipitation at Burgess Junction, Wyoming. 

The average annual temperature varies from 47 
degrees F at Hyattville to 34 degrees at Burgess 
Junction and Dome Lake. Generally, the mean annual air 
temperature decreases about 3 degrees per 1,000-foot 
increase in elevation. Recorded extreme temperatures 
are -42 degrees and 99 degrees at Hunter Ranger 
Station and -42 degrees and 90 degrees at Dome Lake. 
The growing season at these elevations is about 50 to 
55 days. July is the warmest month and is marked by an 


average daily high temperature of about 70 degrees; 
January is the coldest month and is marked by an 
average daily minimum temperature of about 0. Freezing 
temperatures can occur in any month of the year. 

Annual precipitation ranges from about 10 inches to 
more than 40 inches. Commonly, one-half to two-thirds 
of the annual precipitation is snow. The wettest months, 
in order, are June, May, April, and September. The driest 
are December, January, and February. Generally, the 
distribution of precipitation from month to month is more 
nearly uniform at the higher elevations. The western side 
of the Bighorn Mountains receives less precipitation than 
the eastern side because it lies within the rain shadow of 
the higher Absaroka Mountains, 75 miles to the west, 
and because precipitation caused by upslope conditions 
is less frequent. Average snow depth on May 1, based 
on snow course measurements, ranges from 14 to 81 
inches, with an overall average of 47 inches. There are 
perennial snowfields on the flanks of Cloud Peak, 
Blacktooth Peak, and other peaks in the central part of 
the mountains. 


Vegetation 


Forest makes up about 60 percent of the survey area 
between the lower grasslands and the alpine zone. 
Major tree species are lodgepole pine, subalpine fir, 
Engelmann spruce, and Douglas-fir. Ponderosa pine 
grows in narrow bands at the lower elevations. Other 
species include Rocky Mountain juniper, limber pine, and 
narrowleaf cottonwood (5). 

Grasslands and shrublands make up about 40 percent 
of the survey area. Major species are Idaho fescue, 
bluebunch wheatgrass, tufted hairgrass, Utah juniper, 
mountainmahogany, big sagebrush, and black 
sagebrush. Alpine plant communities are present above 
the timberline. 

Table 4 shows the major plant associations that are 
present on each soil. 

Ponderosa pine forests are present at elevations of 
4,300 to 6,000 feet on the eastern slope of the Bighorn 
Mountains and extending down to the alluvial fans at the 
base of the mountains. There are few juniper trees 
below the ponderosa pine on the eastern slope; rather, 
the forest ends abruptly in grassland at the base of the 
mountains. On the western side of the mountains, these 
forests are nearly absent except in the southern quarter. 
In this area a well-developed juniper-sagebrush plant 
association is present between the valley floor and the 
ponderosa pine forests. Common shrubs, forbs, and 
grasses in the understory include common juniper, 
mountain ninebark, Oregon-grape, spirea, Idaho fescue, 
and bluebunch wheatgrass. 

Douglas-fir forests are present at elevations between 
6,100 and 8,900 feet, but they are most common 
between elevations of 6,500 and 8,500 feet. On the 
eastern flanks of the range, they form a band between 


the lodgepole pine above and the ponderosa pine below. 
On much of the western flanks, they are the lowest 
closed forest type. Here they are present along the 
north-facing side slopes of the many canyons that have 
been cut through the sedimentary rock. At the lower 
elevations, they are almost restricted to these sites. 
They are best developed on the soils derived from 
limestone and only rarely are present on soils derived 
from granite. They extend the full length of the 
mountains on both sides and are present on the summits 
of the southern third. On the rocky windswept ridges at 
the lower elevations of this zone, limber pine ranges 
from a minor to a dominant overstory species. In mesic 
areas at the higher elevations, Engelmann spruce is the 
most common species. Common shrubs and forbs 
include common juniper, current, Oregon-grape, 
mountain ninebark, heartleaf arnica, and mountain 
snowberry. 

Lodgepole pine forests are best developed on the 
soils derived from granite in the central third of the 
mountains. Here they form an almost continuous forest 
that has only small parks scattered throughout. On the 
northern third, small stands are present as islands in the 
Englemann spruce-subalpine fir forests or are alone; 
they are commonly associated with soils derived from 
granite or Flathead Sandstone. Lodgepole pine stands 
are present on the southern third of the mountains on 
soils derived from granite or Tensleep Sandstone. They 
extend from 6,500 feet to timberline, but they are most 
prevalent between 7,000 and 9,500 feet, where they 
form a wide band between the Engelmann spruce- 
subalpine fir forests above and the Douglas-fir forests 
below. Where an understory is present, it is composed of 
saplings of Engelmann spruce, subalpine fir, and 
lodgepole pine and shrubs and forbs including grouse 
whortleberry, kinnikinnick, common juniper, and silvery 
lupine. 

Engelmann spruce-subalpine fir forests are present 
from about 7,000 feet to timberline at 10,000 feet, but 
they most commonly are present between 8,300 and 
9,500 feet. They are best developed on north-facing 
slopes, especially at lower elevations or in areas of Gros 
Ventre Shale on the northern third of the mountains. An 
occasional lodgepole pine is present in places but in no 
consistent pattern. In some areas where limestone is 
present above 9,500 feet, the forests also contain some 
Douglas-fir. The understory in these areas is sparse, 
consisting mostly of saplings of the overstory trees. 
Common shrubs and forbs include grouse whortleberry, 
heartleaf arnica, russet buffaloberry, wintergreen, 
fireweed, elk sedge, Oregon-grape, common juniper, 
twinflower, gooseberry currant, and wheeler bluegrass. 

Quaking aspen is not a major tree species in the 
survey area. It forms small stands and groves within the 
elevation zones where ponderosa pine, Douglas-fir, and 
lodgepole pine are present, commonly on the moister 
sites, which are characterized by deeper soils. These 
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stands are mainly successional to coniferous trees. 
Common understory species include lupine, Idaho 
fescue, common snowberry, common juniper, and 
shrubby cinquefoil. 

Riparian areas commonly have a forest cover. Blue 
spruce distinguishes riparian stands on the eastern slope 
and on soils derived from granitic rock. A mixture of 
shrubs such as current and mountain ninebark is 
common. On the western slope, particularly on soils 
derived from limestone, narrowleaf cottonwood and 
Rocky Mountain maple with an understory of river birch, 
currant, mountain ninebark, and willows is more 
characteristic. There are also a few isolated stands of 
narrowleaf cottonwood at the lower elevations on the 
eastern slope. 

Rocky Mountain juniper and Utah juniper are present 
along the lower western flank. They are in a broken 
band that extends from north to south between 
elevations of 4,500 and 6,300 feet. A few juniper stands 
are also present on the eastern flank. The soils under 
these stands generally are shallow and have low 
available water capacity. Commonly associated plants 
are big sagebrush, black sagebrush, phlox, pricklypear, 
Sandberg bluegrass, and bluebunch wheatgrass. 

Idaho fescue is present from about 6,000 feet to the 
grasslands above timberline. It is dominant in many of 
the mountain meadows and grasslands both below and 
above timberline. In other areas it may be subdominant 
under mountainmahogany or sagebrush. The major plant 
species associated with Idaho fescue are sedges, silky 
lupine, yarrow, and agoseris. Forbs are characteristic of 
soils derived from sedimentary material, whereas 
spikemoss and oatgrass are characteristic of soils 
derived from granite. Bluebunch wheatgrass is 
characteristic of the lower slopes. Major associated 
plants on the western flank are prairie junegrass, 
Sandberg bluegrass, sedges, needleandthread, 
pricklypear, phlox, and scarlet globemallow. On the 
eastern flank, little bluestem and yucca are in some 
areas; however, the eastern flank is dominantly forested 
to the foot of the mountains. 

Tufted hairgrass grows in wet meadows and riparian 
areas throughout the Bighorn Mountains, primarily on 
soils derived from glacial till and granite. Common 
associated plants include alpine timothy, sedges, bistort, 
iris, and shrubby cinquefoil. In the wetter riparian areas, 
rushes and willows are dominant. 

Mountainmahogany is present at elevations of about 
6,000 to 7,000 on the shallow, rocky, steeper slopes of 
the western flank. It is mostly associated with calcareous 
soils. A few scattered stands occur in areas of limestone 
outcrops on the eastern flank at about 5,000 feet. 
Common associated plants are Idaho fescue, bluebunch 
wheatgrass, Sandberg bluegrass, prairie junegrass, 
sedges, sagewort, and daisy. 

Big sagebrush is present in areas extending from the 
base of the mountains to near timberline, mostly on soils 
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derived from sedimentary rock or glacial deposits. A few 
stands of black sagebrush are present at the lower 
elevations on the western slope. The associated species 
are those of the grassland in the particular area in which 
big sagebrush grows. Idaho fescue grassland species 
commonly are at the higher elevations and bluebunch 
wheatgrass grassland species at the lower elevations. 

Alpine plant communities occur above timberline and 
are of three types. The Geum turf community is the 
driest type, and common species in it include avens, 
sedges, Idaho fescue, alpine bluegrass, stonecrop, 
phliox, and moss campion. The hairgrass meadow 
community is wetter and is dominated by tufted hairgrass 
and sedges. The sedge bog community is the wettest of 
the three communities and is dominated by sedges and 
rushes. Willows are also dominant in some areas of this 
plant community. 


How This Survey Was Made 


This survey was made to provide information about the 
soils and miscellaneous areas in the survey area. The 
information includes a description of the soils and 
miscellaneous areas and their location and a discussion 
of their suitability, limitations, and management for 
specified uses. Soil scientists observed the steepness, 
length, and shape of the slopes; the general pattern of 
drainage; the kinds and native plants; and the kinds of 
bedrock. They dug many holes to study the soil profile, 
which is the sequence of natural layers, or horizons, in a 
soil. The profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biologic activity. 

The soils and miscellaneous areas in the survey area 
are in an orderly pattern that is related to the geology, 
landforms, relief, climate, and natural vegetation of the 
area (8). Each kind of soil and miscellaneous area is 
associated with a particular kind or segment of the 
landscape. By observing the soils and miscellaneous 
areas in the survey area and relating their position to 
specific segments of the landscape, a soil scientist 
develops a concept or model of how they were formed. 
Thus, during mapping, this model enables the soil 
scientist to predict with considerable accuracy the kind 
of soil or miscellaneous area at a specific location on the 
landscape. 

Individual soils on the landscape commonly merge 
gradually onto one another as their characteristics 
gradually change. To construct an accurate map, 
however, soil scientists must determine the boundaries 


between the soils. They can observe only a limited 
number of soil profiles. Nevertheless, these 
observations, supplemented by an understanding of the 
soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to 
determine the boundaries. 

Sail scientists recorded the characteristics of the soil 
profiles that they studied. They noted color, texture, size, 
and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other 
features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly 
on the kind and character of soil properties and the 
arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey 
area, they compared the individual soils with similar soils 
in the same taxonomic class in other areas so that they 
could confirm data and assemble additional data based 
on experience and research. 

While the soil survey was in progress, samples of 
some of the soils in the area were collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpreted the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior of 
the soils under different uses. Interpretations for all of 
the soils were field tested through observation of the 
soils in different uses and under different levels of 
management. Some interpretations were modified to fit 
local conditions, and some new interpretations were 
developed to meet local needs. Data were assembled 
from other sources, such as research information, 
production records, and field experience of specialists. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


General Soil Map Units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils or miscellaneous 
areas and some minor soils or miscellaneous areas. It is 
named for the major soils or miscellaneous areas. The 
soils or miscellaneous areas making up one unit can 
occur in other units but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils or miscellaneous areas can be identified on 
the map. Likewise, areas that are not suitable can be 
identified. 

Because of its small scale, the map is not suitable for 
planning the management of a timber stand or for 
selecting a site for a road or campground. The soils in 
any one map unit differ from place to place in slope, 
depth, drainage, and other characteristics that affect 
management. 


Map Unit Descriptions 


1. Rubble land-Rock outcrop-Cirque land 


Miscellaneous areas on moderately sloping to nearly 
vertical mountainsides near or above timberline 


Most of this map unit is in the uplifted granitic core of 
the Bighorn Mountains. Elevations range from 9,000 to 
13,167 feet, and the average annual precipitation ranges 
from 25 to 40 inches. 

This map unit makes up about 12 percent of the 
survey area. It is 29 percent Rubble land, 22 percent 
Rock outcrop, and 19 percent Cirque land. The 
remaining 30 percent is components of minor extent. 

The Rubble land consists of very angular cobbles, 
stones, and boulders on unglaciated slopes and summits 
above timberline. There is little or no vegetation except 
for mosses and lichens. 

The Rock outcrop is on glacial trough valley slopes 
and is generally smooth because of glacial scouring. 

The Cirque land consists of a glacial cirque headwall 
with associated talus and a cirque basin that commonly 
contains a smail, round lake or tarn. Little or no 
vegetation grows in these areas except for a small 
amount of alpine vegetation on soils of minor extent. 


Of minor extent in this unit are Agneston, Mirror, and 
Teewinot soils. They are on the more protected 
mountainsides and in depressional areas. 

This map unit is used for recreation, wildlife habitat, 
and watershed. It is important hydrologically as a 
collection and storage area for accumulated snow, and 
the trough valleys and cirque basins provide a summer 
habitat for elk. Steepness and rockiness are the main 
limitations for many uses. 


2. Frisco-Troutville-Fourmile 


Deep, well drained soils that formed in glacial till and 
alluvium derived from granite; on moraines and old 
terraces 

This map unit is in the central and southern parts of 
the survey area. It is in the glacial valleys adjacent to or 
partly within the uplifted granitic core of the Bighorn 
Mountains and extend from there down the valley. The 
Frisco and Troutville soils support lodgepole pine 
vegetation, and the Fourmile soils support big sagebrush 
and Idaho fescue vegetation. Elevations range from 
6,500 to 9,000 feet, and the average annual precipitation 
ranges from 15 to 30 inches. 

This map unit makes up about 9 percent of the survey 
area. It is 36 percent Frisco soils, 25 percent Troutville 
soils, and 16 percent Fourmile soils. The remaining 23 
percent is components of minor extent. 

The Frisco soils are deep and well drained. They 
formed in glacial till in sloping areas on forested 
moraines. The surface layer is loam. The subsurface 
layer is cobbly and very cobbly sandy loam. The subsoil 
is very stony sandy clay loam. The substratum is 
extremely stony sandy loam. 

The Troutville soils are deep and well drained. They 
formed in glacial till in the steeper areas on moraines. 
The surface layer is very stony sandy loam. The subsoil 
is extremely stony sandy loam and lamellae of sandy 
clay loam. 

The Fourmile soils are deep and well drained. They 
formed in glacial till or alluvium on terraces and 
moraines. The surface layer is loam. The subsurface 
layer is gravelly loam. The subsoil is very cobbly sandy 
clay loam overlying an extremely cobbly loamy coarse 
sand substratum. 

Of minor extent in this unit are Tine soils on convex 
side slopes and soils that are similar to the Frisco soils 


but do not have a clayey subsoil. Glacial ponds and 
surface boulders are common in this unit. 

The Frisco and Troutville soils are used mainly for 
timber production. The main limitations are slope and the 
large volume of coarse fragments. The Fourmile soils are 
used mainly for livestock grazing. All the soils provide 
wildlife habitat for deer and elk. 


3. Owen Creek-Tongue River-Gateway 


Moderately deep, well drained soils that formed in 
material derived from interbedded shale, sandstone, and 
limestone; on mountainsides and landslide deposits 

This map unit is in the northern half of the survey 
area. The Owen Creek soils support big sagebrush and 
Idaho fescue, the Tongue River soils are forested with 
lodgepole pine, and the Gateway soils are forested with 
Engelmann spruce. Elevation ranges from 5,600 to 9,500 
feet, and the average annual precipitation ranges from 
15 to 35 inches. 

This map unit makes up about 10 percent of the 
survey area. It is 25 percent Owen Creek soils, 14 
percent Tongue River soils, and 13 percent Gateway 
soiis. The remaining 48 percent is components of minor 
extent. 

The Owen Creek soils are moderately deep and well 
drained. They formed in colluvium derived from 
interbedded shale and sandstone on mountainsides and 
landslide deposits. The surface layer is clay loam. The 
subsoil is clay. The substratum is channery clay. 

The Tongue River soils are moderately deep and well 
drained. They formed in residuum derived from soft 
interbedded sandstone and shale on mountainsides. The 
surface layer is loam. The subsurface layer and subsoil 
are sandy clay loam. The substratum is sandy loam. 

The Gateway soils are moderately deep and well 
drained. They formed in residuum derived from 
interbedded shale and limestone on mountainsides. The 
surface layer is loam and clay loam. The subsoil and 
substratum are clay. 

Of minor extent in this unit are Echemoor soils on fans 
and toe slopes; Starman and Nathrop soils on limestone 
ridges and back slopes; Bynum, Carbol, and Inchau soils 
on sandstone back slopes; and Rock outcrop. 

This unit is used for livestock grazing, timber 
production, wildlife habitat, and recreation. The main 
limitations are the hazard of landslides, the hazard of 
erosion, and steepness of slope. 


4. Cloud Peak-Starley-Rock outcrop 


Moderately deep and shallow, well drained soils that 
formed in material derived from limestone; on 
mountainsides and ridges 

This map unit occurs throughout the survey area, but it 
is most extensive in the northern part. The Cloud Peak 
soils support forests of Engelmann spruce, subalpine fir, 
and Douglas-fir. The Starley soils support Idaho fescue 


Soil Survey 


and sedges. Elevation ranges from 4,600 to 10,500 feet, 
and the average annual precipitation ranges from 12 to 
38 inches. 

This map unit makes up about 29 percent of the 
survey area. It is 35 percent Cloud Peak soils, 9 percent 
Starley soils, and 8 percent Rock outcrop. The remaining 
48 percent is components of minor extent. 

The Cloud Peak soils are moderately deep and well 
drained. They formed in residuum or colluvium derived 
from limestone on mountainsides. The surface layer is 
gravelly silt loam. The subsoil is very gravelly silty clay 
loam. The substratum is very cobbly silt loam. 

The Starley soils are shallow and well drained. They 
formed in residuum and colluvium derived from limestone 
on mountainsides and ridges. The surface layer is loam. 
The substratum is extremely cobbly loam. 

Rock outcrop consists of limestone cliffs and 
escarpments. 

Of minor extent in this unit are Starman soils on ridges 
and back slopes, Passcreek and Leavitt soils on 
mountainsides and fans, Hanson and Raynesford soils 
on old terraces, Fariow and Pishkun soils on old 
landslide deposits, Hanson Variant soils on steep 
mountainsides, Bottle and Sapphire soils on forested 
side slopes, Nathrop Variant and Nielsen soils on grass- 
covered side slopes, and Tolman, Beenom Variant, 
Carbol Variant, Grobutte, Starman Variant, Chilton 
Variant, Sunup, and Spearfish Variant soils at the lower 
elevations, where the soil temperature is warmer. 

This map unit is used for sheep and cattle grazing, 
timber production, recreation, and wildlife habitat. The 
main limitations are slope and the large volume of 
coarse fragments. 


5. Rock outcrop-Mirror-Teewinot 


Rock outcrop, and moderately deep and shallow, well 
drained soils that formed in material derived from granite; 
on mountainsides and ridges near timberline 

This map unit is adjacent to the uplifted granitic core 
of the Bighorn Mountains, in the central and southern 
parts of the survey area. Both the Mirror and Teewinot 
soils support alpine vegetation consisting of sedges, 
avens, and Idaho fescue. Elevation is 9,200 to 11,000 
feet, and the average annuai precipitation ranges from 
28 to 35 inches. 

This map unit makes up about 6 percent of the survey 
area. It is 29 percent Rock outcrop, 26 percent Mirror 
soils, and 19 percent Teewinot soils. The remaining 26 
percent is components of minor extent. 

Rock outcrop commonly is in the more strongly 
windswept areas on convex mountain ridges and peaks. 
It is mostly granite, but schist, gneiss, and quartz-diorite 
also are present. 

The Mirror soils are moderately deep and well drained. 
They formed in colluvium or residuum derived from 
granite on mountainsides and in saddles between areas 
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of Rock outcrop. The surface layer is cobbly loam. The 
subsoil is very cobbly loam. 

The Teewinot soils are shallow and well drained. They 
formed in residuum derived from granite on 
mountainsides and ridges. The surface layer and subsoil 
are very cobbly loam. 

Of minor extent in this unit are Bross soils on glacial 
moraines; wet soils in depressional areas, in seeps, and 
along drainageways; and Rubble land. 

This map unit is used for livestock grazing, recreation, 
and wildlife habitat. The main limitations are the areas of 
Rock outcrop and steepness of slope. 


6. Agneston-Granile-Rock outcrop 


Moderately deep and deep, well drained soils that 
formed in material derived from granite, and Rock 
outcrop, on mountainsides 

This map unit is throughout the survey area, but it is 
most extensive in the central and southern parts. The 
dominant vegetation is lodgepole pine and grouse 
whortleberry. Elevation ranges from 6,500 to 9,500 feet, 
and the average annual precipitation ranges from 15 to 
35 inches. 

This map unit makes up about 34 percent of the 
survey area. It is 29 percent Agneston soils, 17 percent 


Granile soils, and 15 percent Rock outcrop. The 
remaining 39 percent is components of minor extent. 

The Agneston soils are moderately deep and well 
drained. They formed in residuum derived from granite 
and are in gently sloping to steep areas on 
mountainsides. The surface layer is sandy loam. The 
subsurface layer is gravelly coarse sandy loam. The 
upper part of the subsoil is very cobbly sandy clay loam, 
and the lower part is very cobbly fine sandy loam. 

The Granile soils are deep and well drained. They 
formed in residuum derived from granite and are in 
gently sloping areas on mountainsides. The surface layer 
is gravelly sandy loam. The subsurface layer is very 
gravelly coarse sandy loam. The subsoil is very cobbly 
sandy clay loam. The substratum is very cobbly sandy 
loam. 

Rock outcrop consists of rounded exposures of 
granite. 

Of minor extent in this unit are Tellman soils on 
outwash plains and Lucky, Burgess, Hazton, and 
Leighcan soils on mountainsides. 

This map unit is used for timber production, livestock 
grazing, wildlife habitat, and recreation. The main 
limitations are slope, areas of Rock outcrop, and the 
large volume of coarse fragments in the soils. 


Detailed Soil Map Units 
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The map units delineated on the detailed maps at the 
back of this survey represent the soils or miscellaneous 
areas in the survey area. The map unit descriptions in 
this section, along with the maps, can be used to 
determine the suitability and potential of a unit for 
Specific uses. They also can be used to plan the 
management needed for those uses. More information 
on each map unit is given under “Use and Management 
of the Soils.” 

A map unit delineation on a map represents an area 
dominated by one or more major kinds of soil or 
miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant 
soils or miscellaneous areas. Within a taxonomic class 
there are precisely defined limits for the properties of the 
soils. On the landscape, however, the soils and 
miscellaneous areas are natural phenomena, and they 
have the characteristic variability of all natural 
phenomena. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of other taxonomic classes. Consequently, every 
map unit is made up of the soils or miscellaneous areas 
for which it is named and some “included” areas that 
belong to other taxonomic classes. 

Most included soils have properties similar to those of 
the dominant soil or soils in the map unit, and thus they 
do not affect use and management. These are called 
noncontrasting, or similar, inclusions. They may or may 
not be mentioned in the map unit description. Other 
included soils and miscellaneous areas, however, have 
properties and behavior divergent enough to affect use 
or to require different management. These are called 
contrasting, or dissimilar, inclusions. They generally are 
in small areas and could not be mapped separately 
because of the scale used. Some small areas of strongly 
contrasting soils or miscellaneous areas are identified by 
a special symbol on the maps. The included areas of 
contrasting soils or miscellaneous areas are mentioned 
in the map unit descriptions. A few included areas may 
not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the 
pattern was so complex that it was impractical to make 
enough observations to identify all the soils and 
miscellaneous areas on the landscape. 


The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the landscape 
into segments that have similar use and management 
requirements. The delineation of such landscape 
segments on the map provides sufficient information for 
the development of resource plans, but if intensive use 
of small areas is planned, onsite investigation to 
precisely define and locate the soils and miscellaneous 
areas is needed. 

An identifying symbol precedes the map unit name in 
the map unit descriptions. Each description includes 
general facts about the unit and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying layers, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
associations or undifferentiated groups. 

’ An association is made up of two or more 
geographically associated soils or miscellaneous areas 
that are shown as one unit on the maps. Because of 
present or anticipated uses of the map units in the 
survey area, it was not considered practical or necessary 
to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or 
miscellaneous areas are somewhat similar. Frisco- 
Troutville association is an example. 

An undifferentiated group is made up of two or more 
soils or miscellaneous areas that could be mapped 
individually but are mapped as one unit because similar 
interpretations can be made for use and management. 
The pattern and proportion of the soils or miscellaneous 
areas in a mapped area are not uniform. An area can be 
made up of only one of the major soils or miscellaneous 
areas, or it can be made up of all of them. Cryaquolls is 
an undifferentiated group in this survey area. 

This survey includes miscellaneous areas. Such areas 
have little or no soil matetial and support little or no 
vegetation. Rubble land is an example. 

Table 2 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of tables’’) 
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give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils or 
miscellaneous areas. 


Map Unit Descriptions 


10—Agneston-Granile-Rock outcrop association, 5 
to 50 percent slopes. This map unit is on 
mountainsides (fig. 1). The natural vegetation is mainly 
lodgepole pine and grouse whortleberry. Elevation is 
7,000 to 9,500 feet. The average annual precipitation is 
about 15 to 30 inches. 
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This unit is 35 percent Agneston sandy loam, 25 
percent Granile gravelly sandy loam, and 25 percent 
Rock outcrop. The Agneston soil is in the steeper, 
convex areas; the Granile soil is in the more gently 
sloping areas; and Rock outcrop is on ridgetops and side 
slopes. Included in this unit are small areas of Leighcan 
soils, Tellman soils, and soils that are similar to the 
Agneston soil but are reddish. Included areas make up 
about 15 percent of the unit. 

The Agneston soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
granite. Typically, the surface is covered with a mat of 
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Figure 1.—Typical area of Agneston-Granile-Rock outcrop association, 5 to 50 percent slopes. 
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mosses and litter about 1 inch thick. The surface layer is 
very dark grayish brown sandy loam about 2 inches 
thick. The subsurface layer is brown gravelly coarse 
sandy loam about 5 inches thick. The upper part of the 
subsoil is dark yellowish brown very cobbly sandy clay 
loam about 15 inches thick, and the lower part is dark 
brown very cobbly fine sandy loam about 6 inches thick. 
Fractured granite is at a depth of 20 to 40 inches. 

Permeability of the Agneston soil is moderately slow. 
The hazard of water erosion is slight to moderate. 

The average annual production of wood fiber is about 
27 cubic feet per acre for lodgepole pine. 

The Granile soil is deep and well drained. It formed in 
residuum derived dominantly from granite. Typically, the 
surface is covered with a mat of needles and twigs about 
1 inch thick. The surface layer is dark yellowish brown 
gravelly sandy loam about 2 inches thick. The 
subsurface layer is dark yellowish brown and yellowish 
brown very gravelly coarse sandy loam and very gravelly 
sandy clay loam about 10 inches thick. The subsoil is 
yellowish brown very cobbly sandy clay loam about 8 
inches thick. The substratum is brown very cobbly sandy 
loam about 25 inches thick. Granite is at a depth of 40 
to 60 inches. 

Permeability of the Granile soil is moderate. The 
hazard of water erosion is slight. 

The average annual production of wood fiber is about 
29 cubic feet per acre for lodgepole pine. 

Rock outcrop is intermingled throughout the unit. It is 
barren exposures of granite or gneiss. 

The major limitations for producing and harvesting 
timber on this unit are steepness of slope and the areas 
of Rock outcrop. 


11—Agneston-Leighcan association, 5 to 30 
percent slopes. This map unit is on mountainsides (fig. 
2). The natural vegetation is mainly Engelmann spruce 
and grouse whortleberry. Elevation is 8,000 to 9,500 
feet. The average annual precipitation is about 20 to 35 
inches. 

This unit is 40 percent Agneston sandy loam, 30 
percent Leighcan gravelly loam, and 15 percent included 
areas of Rock outcrop and Rubble land. The Agneston 
soil is in gently sloping to moderately sloping areas, the 
Leighcan soil is in the more steeply sloping areas, and 
Rock outcrop and Rubble land are on ridges and side 
slopes. Also included in this unit are small areas of wet 
Tellman soils, wet soils in seeps and meadows, and 
Mirror soils; these included areas make up about 15 
percent of the unit. 

The Agneston soil is moderately deep and well 
drained. It formed in residuum derived dominantly fram 
granite. Typically, the surface is covered with a mat of 
mosses and litter about 1 inch thick. The surface layer is 
very dark grayish brown sandy loam about 2 inches 
thick. The subsurface layer is brown gravelly coarse 
sandy loam about 5 inches thick. The upper part of the 
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subsoil is dark yellowish brown very cobbly sandy clay 
loam about 15 inches thick, and the lower part is dark 
brown very cobbly fine sandy loam about 6 inches thick. 
Fractured granite is at a depth of 20 to 40 inches. 

Permeability of the Agneston soil is moderately slow. 
The hazard of water erosion is slight to moderate. 

The average annual production of wood fiber is about 
36 cubic feet per acre for Engelmann spruce. 

The Leighcan soil is deep and well drained. It formed 
in residuum and colluvium derived dominantly from 
granite. Typically, the surface is covered with a mat of 
needles and twigs about 1 inch thick. The surface layer 
is very dark brown gravelly loam about 3 inches thick. 
The subsurface layer is brown gravelly loam about 3 
inches thick. The upper part of the subsoil is dark 
yellowish brown cobbly coarse sandy loam about 14 
inches thick, and the lower part is brown very cobbly 
sandy loam about 10 inches thick. The substratum is 
very dark grayish brown very cobbly sand about 12 
inches thick. Fractured gneiss and hornblende schist are 
at a depth of 40 to 60 inches. 

Permeability of the Leighcan soil is moderately rapid. 
The hazard of water erosion is slight. 

The average annual production of wood fiber is about 
42 cubic feet per acre for Engelmann spruce. 

Rock outcrop and Rubble land are intermingled 
throughout the unit. They are granite or gneiss and occur 
as barren exposures of bedrock and as talus. 

This unit has no major limitations for producing and 
harvesting timber. 


12—Chilton Variant-Sunup-Spearfish Variant 
association, 5 to 60 percent slopes. This map unit is 
on fans, foot slopes, and dissected mountainsides. The 
natural vegetation is mainly Utah juniper and big 
sagebrush. Elevation is 4,800 to 6,000 feet. The average 
annual precipitation is about 12 to 15 inches. 

This unit is 40 percent Chilton Variant very channery 
loam, 30 percent Sunup very stony fine sandy loam, and 
25 percent Spearfish Variant very stony fine sandy loam. 
The Chilton Variant soil is on fans and foot slopes, the 
Sunup soil is on steep side slopes, and the Spearfish 
Variant soil is on side slopes. Included in this unit are 
small areas of soils that do not have coarse fragments 
and that formed in reddish brown alluvium. Included 
areas make up about 5 percent of this unit. 

The Chilton Variant soil is deep and well drained. It 
formed in alluvium or colluvium derived dominantly from 
limestone. The surface layer is dark brown very channery 
loam about 3 inches thick. The substratum is brown very 
channery and extremely channery loam about 39 inches 
thick. Limestone is at a depth of 40 to 60 inches. 

Permeability of the Chilton Variant soil is moderate. 
The hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 
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Figure 2.—Typical area of Agneston-Leighcan association, 5 to 30 percent slopes, in foreground. Area of Rock outcrop-Mirror-Teewinot 


association, 5 to 35 percent slopes, on ridge in background. 


The Sunup soil is shallow and well drained. It formed 
in residuum derived dominantly from limestone. The 
surface layer is brown very stony fine sandy loam about 
4 inches thick. The substratum is light brown very stony 
fine sandy loam about 6 inches thick. Cherty limestone is 
at a depth of 10 to 20 inches. 

Permeability of the Sunup soil is moderately rapid. The 
hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

The Spearfish Variant soil is shallow and well drained. 
It formed in residuum derived dominantly from red shale 


and sandstone. The surface layer is reddish brown 
gravelly loam about 4 inches thick. The substratum is red 
loam about 10 inches thick. Soft, red shale and 
interbedded sandstone are at a depth of 10 to 20 
inches. 

Permeability of the Spearfish Variant soil is moderate. 
The hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

The major limitation for producing forage on the Sunup 
and Spearfish Variant soils is droughtiness. The Chilton 
Variant soil has no major limitations for this use. 
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13—-Cirque land, 10 to 130 percent slopes. This 
map unit consists of glacial cirque headwalls that have 
been carved from granite and are associated with talus 
and cirque basins that commonly contain a small, round 
lake, or tarn. Little if any vegetation grows in these areas 
except for small amounts of alpine vegetation in areas of 
included soils. 

This unit is above timberline. Elevation ranges from 
10,000 to 13,000 feet. The average annual precipitation 
is about 30 to 40 inches. 

Included in this unit are Mirror soils, Teewinot soils, 
and wet soils that have a surface layer of peat. Also 
included are small glaciers in the higher cirques. 

Steepness of slope and the harsh alpine environment 
limit this unit for most uses other than recreation and 
watershed. 


14—Cloud Peak gravelly silt loam, 5 to 45 percent 
slopes. This moderately deep, well drained soil is on 
mountainsides, dominantly on north and east aspects. It 
formed in residuum derived from limestone. The natural 
vegetation is mainly Douglas-fir and mountain ninebark 
at the drier, warmer, lower elevations and on south and 
west aspects, and it is mainly Englemann spruce and 
grouse whortleberry at the more moist, cooler, higher 
elevations and on north and east aspects. Elevation is 
7,000 to 9,500 feet. The average annual precipitation is 
about 16 to 35 inches. 

Included in this unit are small areas of shallow, stony 
soils and soils that are similar to this Cloud Peak soil but 
do not have so much gravel and cobbles or that have a 
thicker dark-colored surface layer. 

Typically, the surface is covered with a mat of needles 
and leaf litter about 2 inches thick. The surface layer is 
dark brown gravelly silt loam about 2 inches thick. The 
subsoil is brown and yellowish brown very gravelly silty 
clay loam about 20 inches thick. The substratum is 
brown very cobbly silt loam about 16 inches thick. Hard, 
fractured limestone is at a depth of 20 to 40 inches. 

Permeability of the Cloud Peak soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annual production of wood fiber in cubic 
feet per acre is about 36 for Douglas-fir and 60 for 
Engelmann spruce. 

The major limitation for producing and harvesting 
timber on this unit is steepness of slope. 


15—Cloud Peak-Eutroboralfs-Argiborolis 
association, 10 to 65 percent slopes. This map unit is 
on mountainsides on the east side of the Bighorn 
Mountains. The natural vegetation is mainly Douglas-fir 
and mountain ninebark on the Cloud Peak soil and on 
the Eutroboralfs, and it is mainly bluebunch wheatgrass 
and Prairie junegrass on the Argiborolls. Elevation is 
5,400 to 8,000 feet. The average annual precipitation is 
about 15 to 20 inches. 
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This unit is 40 percent Cloud Peak gravelly silt loam, 
25 percent Eutroboralfs, and 20 percent Argiborolls. The 
Cloud Peak soil is in the higher lying timbered areas, the 
Eutroboralfs are in the lower lying timbered areas, and 
the Argiborolls are in the lower lying grassy parks (fig. 3). 
Included in this unit are small areas of soils that do not 
have a heavier textured subsoil and soils that have a 
thick, dark-colored surface layer and some areas of 
limestone Rock outcrop. Included areas make up about 
15 percent of this unit. 

The Cloud Peak soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
limestone. Typically, the surface is covered with a mat of 
needles and leaf litter about 2 inches thick. The surface 
layer is dark brown gravelly silt loam about 2 inches 
thick. The subsoil is brown and yellowish brown very 
gravelly silty clay loam about 20 inches thick. The 
substratum is brown very cobbly silt loam about 16 
inches thick. Hard, fractured limestone is at a depth of 
20 to 40 inches. 

Permeability of the Cloud Peak soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annual production of wood fiber is about 
37 cubic feet per acre for Douglas-fir. 

The Eutroboralfs are variable in depth and are well 
drained. They formed in residuum derived dominantly 
from sandstone or shale. No single profile is typical of 
these soils, but one commonly observed in the survey 
area has a surface that is covered with a mat of 
decomposing litter about 1 inch thick. The surface layer 
is dark reddish brown silty clay loam about 3 inches 
thick. The subsoil is dark red or red cobbly silty clay 
about 29 inches thick. Soft, red shale is at a depth of 20 
to 40 inches. 

The average annual production of wood fiber is about 
37 cubic feet per acre for Douglas-fir. 

The Argiborolls are mostly shallow and well drained. 
They formed in residuum or colluvium derived dominantly 
from shale and limestone. No single profile of these soils 
is typical, but one commonly observed in the survey area 
has a surface layer of dark brown very cobbly loam 
about 3 inches thick. The subsoil is dark brown and 
brown very cobbly clay loam about 9 inches thick. 
Fractured limestone is at a depth of 10 to 20 inches. 

The average annual production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 

The major limitations for producing and harvesting 
timber on this unit are steepness of slope and shallow 
soil depth in some areas. There are no major limitations 
for producing forage. 


16—Cryaquolls, 0 to 5 percent slopes. This map unit 
is on flood plains and in alluvial depressional areas. The 
natural vegetation is mainly willows and rushes in the 
wetter areas of the unit and tufted hairgrass and alpine 
timothy in the drier areas. Elevation is 7,000 to 9,000 
feet. The average annual precipitation is about 15 to 35 
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Figure 3.—Typical area of Cloud Peak-Eutroboralfs-Argiborolis association, 10 to 65 percent slopes. Debris avalanche In center. 


inches. Many areas of these soils have a water table at 
or near the surface for at least part of the year and are 
wet for significant periods of time. These soils are 
subject to frequent periods of flooding in spring. 

Included in this unit are small areas of Cryoborolis and 
Histosols. 

The Cryaquolls generally are deep and somewhat 
poorly drained to poorly drained. They formed in 
alluvium. The surface layer is dark brown or very dark 
grayish brown loam about 15 inches thick. The 
substratum is dark grayish brown and dark yellowish 
brown gravelly and very gravelly loam and sandy clay 
loam that has many distinct mottles and extends to a 
depth of 40 inches or more. 


The average annual production of air-dry vegetation 
ranges from 3,000 to 3,500 pounds per acre. 

Frequent flooding and poor drainage are major 
limitations for many uses. 


17—Farlow-Pishkun association, 5 to 40 percent 
slopes. This map unit is on old landslide deposits that 
are characterized by complex slopes (fig. 4). The natural 
vegetation is mainly big sagebrush and Idaho fescue. 
Elevation is 5,000 to 9,000 feet. The average annual 
precipitation is about 15 to 30 inches. 

This unit is 45 percent Farlow gravelly loam, 30 
percent Pishkun very gravelly loam, and 10 percent 
included areas of Starley soils. The Farlow soil is in 
concave areas on north- and east-facing side slopes, the 
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Pishkun soil is in convex areas on south- and west- 
facing side slopes, and the Starley soil is in convex 
areas on ridges. Also included in this unit are small 
areas of moderately deep to deep soils that have a zone 
of clay accumulation and some areas of soils that are 
warmer; these included areas make up about 15 percent 
of this unit. 

The Farlow soil is deep and well drained. It formed in 
calcareous colluvium derived dominantly from limestone. 
The surface layer is very dark brown gravelly loam about 
8 inches thick. The subsoil is dark grayish brown gravelly 
clay loam about 8 inches thick. The substratum is brown 
very gravelly clay loam about 29 inches thick. Limestone 
is at a depth of 40 to 60 inches. 

Permeability of the Farlow soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 
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The Pishkun soil is deep and well drained. It formed in 
calcareous stony colluvium derived dominantly from 
limestone. The surface layer is very dark grayish brown 
and dark grayish brown very gravelly loam about 7 
inches thick. The substratum is yellowish brown 
extremely gravelly clay loam about 35 inches thick. 
Limestone is at a depth of 60 inches or more. 

Permeability of the Pishkun soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 1,200 to 1,700 pounds per acre. 

Some mass movement of soil has been observed in 
this unit. This necessitates careful location and 
construction of roads. There are no major limitations for 
producing forage. 


18—Fourmile loam, 2 to 30 percent slopes. This 
deep, well drained soil is on old terraces. It formed in 


Figure 4.—Typical area of Farlow-Pishkun association, 5 to 40 percent slopes, In foreground. Area of Rock outerop-Cloud Peak 
association, 10 to 70 percent siopes, In background. 
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Figure 5.—Typical vegetation in an area of Fourmile loam, 2 to 30 percent slopes. 


alluvium derived dominantly from granite. The natural 
vegetation is mainly Idaho fescue and silky lupine (fig. 5). 
Elevation is 7,000 to 9,000 feet. The average annual 
precipitation is about 15 to 25 inches. 

Included in this unit are small areas of Lucky, Hazton, 
and Burgess soils, soils that are similar to this Fourmite 
soil but have a thicker surface layer or a clayey subsoil, 
or both, and soils that are similar to this Fourmile soil but 
have shallow sandy substrata. 

The surface layer is very dark brown and dark brown 
loam and gravelly loam about 10 inches thick. The 
subsoil is brown and dark yellowish brown very cobbly 
sandy clay loam about 14 inches thick. The substratum 
is dark yellowish brown extremely cobbly loamy coarse 
sand about 17 inches thick. Granite is at a depth of 60 
inches or more. 

Permeability of the Fourmile soil is moderate. The 
hazard of water erosion is slight. 


The average annual production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 
This unit has no major limitations for producing forage. 


19—Frisco-Troutville association, 2 to 40 percent 
slopes. This map unit is on glacial moraines. Stones and 
boulders commonly are on the surface (fig. 6). The 
natural vegetation is mainly lodgepole pine and grouse 
whortleberry. Elevation is 7,000 to 9,000 feet. The 
average annual precipitation is about 15 to 30 inches. 

This unit is 50 percent Frisco loam and 35 percent 
Troutville very stony sandy loam. The Frisco soil is in the 
more gently sloping areas on moraine side slopes, and 
the Troutville soil is on the steeper moraine side slopes. 
Included in this unit are small areas of soils that do not 
have a layer of clay accumulation, soils that do not have 
a subsoil, and wet soils that have a dark-colored surface 
layer. Included areas make up about 15 percent of this 
unit. 
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The Frisco soil is deep and well drained. It formed in 
glacial till derived dominantly from granite. Typically, the 
surface is covered with a mat of needles and twigs about 
2 inches thick. The surtace layer is very dark grayish 
brown loam about 2 inches thick. The subsurface layer is 
brown and dark yellowish brown cobbly and very cobbly 
sandy loam about 21 inches thick. The subsoil is dark 
yellowish brown and yellowish brown very stony sandy 
clay loam and sandy loam about 27 inches thick. The 
substratum is yellowish brown extremely stony sandy 
loam about 10 inches thick. Granite is at a depth of 60 
inches or more. 

Permeability of the Frisco soil is moderate. The hazard 
of water erosion is slight to moderate. 

The average annual production of wood fiber is about 
41 cubic feet per acre for lodgepole pine. 

The Troutville soil is deep and well drained. It formed 
in glacial till derived dominantly from granite. Typically, 
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the surface is covered with a mat of leaf litter about 2 
inches thick. The surface layer is brown very stony sandy 
loam about 12 inches thick. The subsoil, about 33 inches 
thick, is mixed brown and yellowish brown extremely 
stony sandy loam containing sandy clay loam lamellae. 
Granite is at a depth of 60 inches or more. 

Permeability of the Troutville soil is moderately rapid. 
The hazard of water erosion is slight to moderate. 

The average annual production of wood fiber is about 
28 cubic feet per acre for lodgepole pine. 

The major limitations for producing and harvesting 
timber on this unit are stones and boulders on the 
surface and steepness of slope. 


20—Grobutte very gravelly loam, 8 to 60 percent 
slopes. This deep, well drained soil is on mountainsides 
and old fandslide deposits. It formed in colluvium derived 
dominantly from limestone and shale. The natural 


Figure 6.—Typical area of Frisco-Troutville association, 2 to 40 percent slopes. The roadcut shows the stony characteristics of the soils. 
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vegetation is mainly Utah juniper and black sagebrush. 
Elevation is 5,000 to 7,000 feet. The average annual 
precipitation is about 14 to 16 inches. 

included in this unit are small areas of shallow soils, 
Rock outcrop, drier soils that have a subsoil, and soils 
that have a thicker dark-colored surface layer. 

The surface layer is dark grayish brown very gravelly 
loam about 3 inches thick. The upper part of the 
substratum is brown very gravelly loam about 7 inches 
thick, and the lower part is pale brown extremely gravelly 
loam about 31 inches thick. Limestone and shale are at 
a depth of 60 inches or more. 

Permeability of the Grobutte soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

This unit has no major limitations for producing forage. 


21—Hanson-Raynesford association, 0 to 30 
percent slopes. This map unit is on alluvial fans, 
terraces, and terrace breaks. The natural vegetation is 
mainly Idaho fescue and silky lupine. Elevation is 6,500 
to 8,200 feet. The average annual precipitation is about 
18 to 30 inches. 

This unit is 45 percent Hanson very cobbly loam and 
40 percent Raynesford loam. The Hanson soil is on 
alluvial fans, terraces, and terrace breaks, and the 
Raynesford soil is in level to gently sloping areas on 
terraces and fans. Included in this unit are small areas of 
Rock outcrop, Nathrop and Passcreek soils, soils that do 
not have a layer of calcium carbonate, and clayey soils 
near terrace breaks. Included areas make up about 15 
percent of this unit. 

The Hanson soil is deep and well drained. It formed in 
calcareous alluvium derived dominantly from limestone. 
The surface layer is very dark grayish brown very cobbly 
loam about 12 inches thick. The upper part of the 
substratum is brown very cobbly loam about 9 inches 
thick, and the lower part is light gray very cobbly loam 
about 19 inches thick. Limestone is at a depth of 60 
inches or more. 

Permeability of the Hanson soil is moderate. The 
hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 

The Raynesford soil is deep and well drained. It 
formed in calcareous alluvium derived dominantly from 
limestone. The surface layer is very dark brown loam 
about 12 inches thick. The upper part of the substratum 
is brown loam about 9 inches thick, and the lower part is 
very pale brown gravelly loam and very cobbly foam 
about 20 inches thick. Limestone is at a depth of 60 
inches or more. 

Permeability of the Raynesford soil is moderately slow. 
The hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 
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This unit has no major limitations for producing forage. 


22—Hanson Variant-Starley association, 10 to 60 
percent slopes. This map unit is on mountainsides that 
predominantly have south aspects. The natural 
vegetation is mainly Idaho fescue and bluebunch 
wheatgrass on the Hanson Variant soil and Idaho fescue 
and sedges on the Starley soil. Limber pine and 
ponderosa pine are very widely spaced on the Hanson 
Variant soil, and their basal area is low. Elevation is 
5,400 to 7,000 feet. The average annual precipitation is 
about 16 to 25 inches. 

This unit is 50 percent Hanson Variant very gravelly 
silt loam, 25 percent Starley loam, and 10 percent 
included areas of Rock outcrop. The Hanson Variant soil 
is in moderately sloping areas, the Starley soil is in 
steeply sloping areas near Rock outcrop, and Rock 
outcrop is on ridges and small escarpments. Also 
included in this unit are small areas of soils that are 
similar to the Hanson Variant and Starley soils but have 
a light-colored surface layer, reddish soils near upper 
slope breaks, and some warmer soils at the lower 
elevations; these included areas make up about 15 
percent of this unit. 

The Hanson Variant soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
limestone. The surface layer is very dark grayish brown 
very gravelly silt loam about 9 inches thick. The 
substratum is dark brown and brown very gravelly loam 
about 15 inches thick. Fractured limestone is at a depth 
of 20 to 40 inches. 

Permeability of the Hanson Variant soil is moderate. 
The hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 1,200 to 1,700 pounds per acre. 

The Starley soil is shallow and well drained. It formed 
in residuum or colluvium derived dominantly from 
limestone. The surface layer is very dark grayish brown 
loam about 8 inches thick. The substratum is brown 
extremely cobbly loam about 7 inches thick. Fractured 
limestone is at a depth of 7 to 20 inches. 

Permeability of the Starley soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 1,200 to 1,700 pounds per acre. 

The major limitation for producing forage on this unit is 
droughtiness of the Starley soil. 


23—Inchau-Carbol association, 2 to 20 percent 
slopes. This map unit is on mountainsides, fans, and 
ridges. The natural vegetation is mainly |daho fescue and 
sedges. Elevation is 9,000 to 9,300 feet. The average 
annual precipitation is about 25 to 30 inches. 

This unit is 50 percent Inchau loam and 35 percent 
Carbol loam. The Inchau soil is in gently sloping areas 
on mountainsides and fans, and the Carbo! soil is on 
ridges and on the steeper side slopes. Included in this 
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unit are small areas of moderately deep and shallow 
soils that do not have a zone of clay accumulation, some 
areas of sandstone Rock outcrop, and soils that are 
similar to this Inchau soil but have a thicker surface 
layer. Included areas make up about 15 percent of this 
unit. 

The Inchau soil is moderately deep and well drained. It 
formed in residuum or alluvium derived dominantly from 
sandstone. The surface layer is very dark grayish brown 
loam about 7 inches thick. The subsoil is dark yellowish 
brown and yellowish brown clay loam about 13 inches 
thick. The substratum is light olive brown gravelly clay 
loam about 8 inches thick. Soft sandstone is at a depth 
of 20 to 40 inches. 

Permeability of the Inchau soil is moderately slow. The 
hazard of water erosion is slight. 

The average annua! production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 

The Carbol soil is shallow and well drained. It formed 
in residuum derived dominantly from hard sandstone. 
The surface layer is very dark grayish brown loam about 
3 inches thick. The upper part of the subsoil is very dark 
grayish brown loam about 3 inches thick, and the lower 
part is brown gravelly sandy clay loam about 6 inches 
thick. Hard sandstone is at a depth of 10 to 20 inches. 

Permeability of the Carbol soil is moderate. The 
hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

The major limitation for producing forage on this unit is 
droughtiness of the Carbol soil. 


24—Leavitt-Passcreek association, 2 to 30 percent 
slopes. This map unit is on mountainsides, toe slopes, 
and fans. The natural vegetation is mainly Idaho fescue 
and silky lupine. Elevation is 7,000 to 8,500 feet. The 
average annual precipitation is about 15 to 35 inches. 

This unit is 40 percent Leavitt loam, 35 percent 
Passcreek loam, and 10 percent included areas of 
Nathrop soils. The Leavitt soil is on toe slopes and fans, 
the Passcreek soil is on fans and mountainsides, and the 
Nathrop soils are on mountainsides. Also included in this 
unit are small areas of Starley soils, Rock outcrop, 
reddish clayey soils that are similar to the Passcreek 
soil, and soils that are similar to the Leavitt soil but have 
a thicker dark-colored surface layer; these included 
areas make up about 15 percent of this unit. 

The Leavitt soil is deep and well drained. It formed in 
alluvium or colluvium derived dominantly from limestone. 
The surface layer is very dark brown loam over silt loam 
about 12 inches thick. The upper part of the subsoil is 
dark brown silty clay loam about 13 inches thick. The 
lower part of the subsoil and the substratum are brown 
gravelly silty clay loam about 19 inches thick. Limestone 
is at a depth of 60 inches or more. 

Permeability of the Leavitt soil is moderately slow. The 
hazard of water erosion is moderate to severe. 
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The average annual production of air-dry vegetation 
ranges from 1,600 to 2,400 pounds per acre. 

The Passcreek soil is moderately deep and well 
drained. It formed in residuum or alluvium derived 
dominantly from limestone. The surface layer is very 
dark brown loam about 7 inches thick. The subsoil is 
dark yellowish brown and brown clay loam and gravelly 
clay loam about 12 inches thick. The substratum is 
brown very gravelly loam about 11 inches thick. 
Limestone is at a depth of 20 to 40 inches. 

Permeability of the Passcreek soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 1,600 to 2,400 pounds per acre. 

The hazard of erosion on the Leavitt soil requires 
careful grazing management on this unit. 


25—Lucky-Burgess-Hazton association, 2 to 30 
percent slopes. This map unit is on mountainsides and 
ridges. The natural vegetation is mainly Idaho fescue and 
sedges (fig. 7). Elevation is 7,000 to 9,000 feet. The 
average annual precipitation is about 15 to 30 inches. 

This unit is 35 percent Lucky gravelly loam, 30 percent 
Burgess loam, and 20 percent Hazton gravelly sandy 
loam. The Lucky and Burgess soils are in gently sloping 
areas, and the Hazton soil is in the more steeply sloping 
areas and on ridges. Included in this unit are smal! areas 
of granitic Rock outcrop, wet soils in seeps, and soils 
that are similar to the Hazton soil but have more gravel. 
included areas make up about 15 percent of this unit. 

The Lucky soil is moderately deep and well drained. It 
formed in residuum derived dominantly from granite. The 
surface layer is very dark grayish brown gravelly loam 
about 7 inches thick. The subsoil is dark brown and 
brown gravelly sandy loam and gravelly sandy clay loam 
about 13 inches thick. The substratum is dark yellowish 
brown very gravelly coarse sandy loam about 10 inches 
thick. Hard granite is at a depth of 20 to 40 inches. 

Permeability of the Lucky soil is moderate. The hazard 
of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 

The Burgess soil is moderately deep and well drained. 
tt formed in residuum derived dominantly from granite. 
The surface layer is very dark brown loam about 3 
inches thick. The subsoil and the upper part of the 
substratum are dark brown and brown gravelly sandy 
loam about 22 inches thick, and the lower part of the 
substratum is yellowish brown very gravelly loamy sand 
about 4 inches thick. Hard, fractured granite is at a depth 
of 20 to 40 inches. 

Permeability of the Burgess soil is moderate. The 
hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 

The Hazton soil is shallow and well drained. It formed 
in residuum derived dominantly from granite. The surface 
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Figure 7.—Typical area of Lucky-Burgess-Hazton association, 2 to 30 percent slopes. 


layer is very dark grayish brown gravelly sandy loam 
about 7 inches thick. The substratum is dark yellowish 
brown gravelly coarse sandy loam about 6 inches thick. 
Hard granite is at a depth of 10 to 20 inches. 

Permeability of the Hazton soil is moderately rapid. 
The hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

The major limitation for producing forage on this unit is 
droughtiness of the Hazton soil. 


26—Mirror-Teewinat-Bross association, 2 to 40 
percent slopes. This map unit is on mountainsides, 
ridges, and moraines. The natural vegetation is mainly an 
alpine community (fig. 8). Elevation is 9,500 to 11,000 
feet. The average annual precipitation is about 28 to 35 
inches. 

This unit is 40 percent Mirror cobbly loam, 25 percent 
Teewinot very cobbly loam, and 20 percent Bross 
gravelly foam. The Mirror soil is on mountainsides and 
toe slopes, the Teewinot soil is on mountainsides and 
ridges, and the Bross soil is on mountainsides and 
moraines. Included in this unit are small areas of Rubble 
land, shallow to deep soils that have a light-colored 


surface layer, and wet soils in meadows or bogs. 
Included areas make up about 15 percent of this unit. 

The Mirror soil is moderately deep and well drained. It 
formed in colluvium or residuum derived dominantly from 
granite. The surface layer is very dark grayish brown 
cobbly loam about 10 inches thick. The subsoil is dark 
yellowish brown and yellowish brown very cobbly loam 
about 23 inches thick. Hard, fractured granite is at a 
depth of 20 to 40 inches. 

Permeability of the Mirror soil is moderate. The hazard 
of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

The Teewinot soil is shallow and well drained. It 
formed in residuum derived dominantly from granite. The 


‘surface layer is very dark grayish brown very cobbly 


loam about 8 inches thick. The subsoil is dark yellowish 
brown very cobbly loam about 9 inches thick. Hard 
granite is at a depth of 10 to 20 inches. 

Permeability of the Teewinot soil is moderately rapid. 
The hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 


Bighorn National Forest, Wyoming 


The Bross soil is deep and well drained. It formed in 
glacial till or residuum derived dominantly from granite. 
The surface layer is very dark brown gravelly loam about 
2 inches thick. The subsurface layer is very dark grayish 
brown very cobbly loam about 8 inches thick. The 
subsoil is dark yellowish brown very cobbly loam about 
17 inches thick. The substratum is dark yellowish brown 
very cobbly sandy loam and gravelly sandy loam about 
13 inches thick. Granite is at a depth of 60 inches or 
more. 

Permeability of the Bross soil is moderate. The hazard 
of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,200 to 1,700 pounds per acre. 

The major limitations for producing forage on this unit 
are the cold alpine climate and short growing season. 


23 


27—Nathrop-Passcreek-Starley association, 2 to 30 
percent slopes. This map unit is on mountainsides, 
ridges, and fans. The natural vegetation is mainly Idaho 
fescue and silky lupine on the Nathrop and Passcreek 
soils and idaho fescue and sedges on the Starley soil. 
Elevation is 5,500 to 9,000 feet. The average annual 
precipitation is about 15 to 30 inches. 

This unit is 30 percent Nathrop loam, 30 percent 
Passcreek loam, and 25 percent Starley loam. The 
Nathrop soil is on the upper part of mountainsides, the 
Passcreek soil is on foot slopes and fans, and the 
Starley is on the upper part of mountainsides and on 
ridges. Included in this unit are small areas of limestone 
Rock outcrop and Starman, Leavitt, and Echemoor soils. 
Included areas make up about 15 percent of this unit. 

The Nathrop soil is moderately deep and well drained. 
It formed in residuum derived dominantly from limestone. 
The surface layer is very dark brown loam about 8 


Figure 8.—-Typical area of Mirror-Teewinot-Bross association, 2 to 40 percent slopes in foreground; Rock outcrop-Teewinot-Agneston 
association, 5 to 35 percent slopes, in valley In center; and Rubbie land, § to 50 percent slopes, In background. 
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inches thick. The upper part of the subsoil is dark brown 
very cobbly clay loam about 6 inches thick, and the 
lower part of the subsoil and the substratum are dark 
yellowish brown and yellowish brown very cobbly clay 
loam about 24 inches thick. Fractured limestone is at a 
depth of 20 to 40 inches. 

Permeability of the Nathrop soil is moderate. The 
hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,600 to 2,400 pounds per acre. 

The Passcreek soil is moderately deep and well 
drained. It formed in residuum or alluvium derived 
dominantly from limestone. The surface layer is very 
dark brown loam about 7 inches thick. The subscil is 
dark yellowish brown and brown clay loam and gravelly 
clay loam about 12 inches thick. The substratum is 
brown very gravelly loam about 11 inches thick. 
Limestone is at a depth of 20 to 40 inches. 

Permeability of the Passcreek soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 1,600 to 2,400 pounds per acre. 

The Starley soil is shallow and well drained. It formed 
in residuum or colluvium derived dominantly from 
limestone. The surface layer is very dark grayish brown 
loam about 8 inches thick. The substratum is brown 
extremely cobbly loam about 7 inches thick. Fractured 
limestone is at a depth of 7 to 20 inches. 

Permeability of the Starley soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annua! production of air-dry vegetation 
ranges from 1,200 to 1,700 pounds per acre. 

The major limitation for producing forage on this unit is 
droughtiness of the Starley soil. 


28—Nathrop Variant-Nielsen-Passcreek 
association, 2 to 35 percent slopes. This map unit is 
on mountainsides, toe slopes, and fans. The natural 
vegetation is mainly Idaho fescue and silky lupine. 
Elevation is 7,200 to 8,200 feet. The average annual 
precipitation is about 15 to 30 inches. 

This unit is 35 percent Nathrop Variant channery very 
fine sandy loam, 30 percent Nielsen channery loam, and 
20 percent Passcreek loam. The Nathrop Variant soil is 
in gently sloping areas on mountainsides and toe slopes, 
the Nielsen soil is in convex areas on ridges and on the 
steeper side slopes, and the Passcreek soil is on toe 
slopes and fans. Included in this unit are small areas of 
reddish soils, soils that have a thicker dark-colored 
surface layer, and shallow, light-colored soils on 
ridgetops. Included areas make up about 15 percent of 
this unit. 

The Nathrop Variant soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
sandstone. The surface layer is very dark brown 
channery very fine sandy loam about 7 inches thick. The 
subsoil is brown and yellowish brown very channery fine 
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sandy clay loam about 15 inches thick. Interbedded 
calcareous and noncalcareous sandstone are at a depth 
of 20 to 40 inches. 

Permeability of the Nathrop Variant soil is moderately 
slow. The hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,200 to 1,700 pounds per acre. 

The Nielsen soil is shallow and well drained. It formed 
in residuum derived dominantly from calcareous 
sandstone. The surface layer is very dark grayish brown 
and dark brown channery loam about 10 inches thick. 
The subsoil is dark grayish brown very channery clay 
loam about 8 inches thick. Calcareous sandstone is at a 
depth of 10 to 20 inches. 

Permeability of the Nielsen soil ts moderately slow. 
The hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,200 to 1,700 pounds per acre. 

The Passcreek soil is moderately deep and well 
drained. It formed in residuum or alluvium derived 
dominantly from limestone. The surface layer is very 
dark brown loam about 7 inches thick. The subsoil is 
dark yellowish brown and brown clay loam and gravelly 
clay loam about 12 inches thick. The substratum is 
brown very gravelly loam about 11 inches thick. 
Limestone is at a depth of 20 to 40 inches. 

Permeability of the Passcreek soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 1,600 to 2,400 pounds per acre. 

The major limitation for producing forage on this unit is 
droughtiness of the Nathrop Variant and Nielsen soils. 


29—Owen Creek-Echemoor-Bynum association, 2 
to 30 percent slopes. This map unit is on 
mountainsides, toe slopes, and fans. The natural 
vegetation is mainly big sagebrush and Idaho fescue (fig. 
9). Elevation is 7,000 to 9,200 feet. The average annual 
precipitation is about 15 to 30 inches. 

This unit is 40 percent Owen Creek clay loam, 25 
percent Echemoor silt loam, and 20 percent Bynum silty 
clay loam. The Owen Creek soil is on mountainsides, the 
Echemoor soil is on toe slopes and fans, and the Bynum 
soil is on mountainsides and ridges. Included in this unit 
are smail areas of Starman, Nathrop, and Inchau soils, 
Rock outcrop, a soil that is similar to the Echemoor soil 
but is deep, and a soil that is similar to the Owen Creek 
soil but is redder. Included areas make up about 15 
percent of this unit. 

The Owen Creek soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
interbedded shale and limestone. The surface layer is 
very dark gray clay loam about 4 inches thick. The 
subsoil is dark olive gray and olive gray clay about 13 
inches thick. The substratum is gray channery clay about 
7 inches thick. Interbedded shale and limestone are at a 
depth of 20 to 40 inches. 


Bighorn National Forest, Wyoming 
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Figure 9.—Typical areas of Owen Creek-Echemoor-Bynum association, 2 to 30 percent slopes, in foreground and background; area of 
Cryaquolls, 0 to 5 percent slopes, on valley bottom in center. 


Permeability of the Owen Creek soil is slow. The 
hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 1,600 to 2,400 pounds per acre. 

The Echemoor soil is moderately deep and weil 
drained. It formed in residuum or alluvium derived 
dominantly from calcareous shale and limestone. The 
surface layer is very dark brown silt loam about 14 
inches thick. The subsoil is dark brown and fight olive 
brown silty clay loam about 19 inches thick. Soft shale is 
at a depth of 20 to 40 inches. 

Permeability of the Echemoor soil is moderate. The 
hazard of erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 3,000 to 3,500 pounds per acre. 

The Bynum soil is moderately deep and well drained. It 
formed in residuum derived dominanily from interbedded 
shale and sandstone. The surface layer is very dark 


brown silt loam about 7 inches thick. The subsurface 
layer is very dark grayish brown silty clay loam about 4 
inches thick. The subsoil is olive channery clay loam 
about 6 inches thick. The substratum is grayish brown 
channery clay loam about 10 inches thick. Soft, 
calcareous shale is at a depth of 20 to 40 inches. 

Permeability of the Bynum soil is moderate. The 
hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,600 to. 2,400 pounds per acre. 

This unit has no major limitations for producing forage. 
Mass movement of soil is common in this unit. This 
necessitates careful road location and construction. High 
shrink-swell potential is also a major limitation for road 
construction on the Owen Creek soil. 


30—Owen Creek-Waybe association, 5 to 35 
percent slopes. This map unit is on moderately stable 
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to unstable landslide deposits. The natural vegetation is 
mainly big sagebrush and Idaho fescue (fig. 10). 
Elevation is 5,600 to 9,500 feet. The average annual 
precipitation is about 15 to 35 inches. 

This unit is 40 percent Owen Creek clay loam, 35 
percent Waybe channery clay, and 10 percent included 


areas of shallow, clayey soils. The Owen Creek soil is in. 


the more gently sloping areas, the Waybe soil is in the 
more steeply sloping areas and on escarpments, and the 
shallow, clayey soils are in the more steeply sloping 
areas near shale outcrops. Also included in this unit are 
small areas of Starman and Starley soils, wet soils in 
seeps and drainageways, and active landslides 
characterized by exposed shale outcrops and 
interbedded limestone; these included areas make up 
about 15 percent of this unit. 

The Owen Creek soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
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interbedded shale and limestone. The surface layer is 
very dark gray clay loam about 4 inches thick. The 
subsoil is dark olive gray and olive gray clay about 13 
inches thick. The substratum is gray channery clay about 
7 inches thick. Interbedded shale and limestone are at a 
depth of 20 to 40 inches. 

Permeability of the Owen Creek soil is slow. The 
hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 1,600 to 2,400 pounds per acre. 

The Waybe soil is shallow and well drained. It formed 
in colluviurn derived dominantly from interbedded shale 
and limestone. The surface layer is olive gray channery 
clay about 3 inches thick. The substratum is olive gray 
clay about 13 inches thick. Weathered shale is at a 
depth of 10 to 20 inches. 

Permeability of the Waybe soil is slow. The hazard of 
water erosion is moderate to severe. 


Figure 10.—Typical area of Owen Creek-Waybe association, 5 to 35 percent slopes. Timbered areas are Tongue River-Gateway 
association, 2 to 35 percent slopes. 


Bighorn National Forest, Wyoming 


The average annual production of air-dry. vegetation 
ranges from 600 to 800 pounds per acre. 

Mass movement of soil occurs frequently in areas of 
this unit. This necessitates careful road location and 
construction. High shrink-swell potential is also a major 
limitation for road construction. The major limitation tor 
producing forage is droughtiness of the Waybe soil. The 
hazard of erosion on the Waybe soil also necessitates 
careful grazing management on this unit. 


31—Rock outcrop-Agneston-Rubble land 
association, 5 to 60 percent slopes. This map unit is 
on mountainsides, escarpments, and canyon walls. The 
natural vegetation is mainly lodgepole pine and grouse 
whortleberry. Elevation is 6,500 to 9,500 feet. The 
average annual precipitation is about 20 to 30 inches. 

This unit is 35 percent Rock outcrop, 30 percent 
Agneston sandy loam, and 20 percent Rubble land. The 
Rock outcrop is on the steeper side slopes, 
escarpments, and canyon walls, the Agneston soil is on 
mountainsides, and the Rubble land is on talus slopes 
below escarpments. Included in this unit are small areas 
of Granile soils and shallow soils that are similar to the 
Agneston soi! but do not have a clayey subsoil. Included 
areas make up about 15 percent of this unit. 

Rock outcrop occurs throughout the unit as exposures 
of granite. 

The Agneston soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
granite. Typically, the surface is covered with a mat of 
mosses and litter about 1 inch thick. The surface layer is 
very dark grayish brown sandy loam about 2 inches 
thick. The subsurface layer is brown gravelly coarse 
sandy loam about 5 inches thick. The upper part of the 
subsoil is dark yellowish brown very cobbly sandy clay 
loam about 15 inches thick, and the lower part is dark 
brown very cobbly fine sandy loam about 6 inches thick. 
Fractured granite is at a depth of 20 to 40 inches. 

Permeability of the Agneston soil is moderately slow. 
The hazard of water erosion is slight to moderate. 

The average annual production of wood fiber is about 
27 cubic feet per acre for lodgepole pine. 

Rubble land occurs as granitic talus. 

The major limitations for producing and harvesting 
timber on this unit are steepness of slope and the areas 
of Rock outcrop and Rubble land. 


32—Rock outcrop-Cloud Peak association, 10 to 
70 percent slopes. This map unit is on limestone 
escarpments and colluvial side slopes. The natural 
vegetation is mainly Douglas-fir and mountain ninebark 
(fig. 11). Elevation is 5,000 to 9,500 feet. The average 
annual precipitation is about 16 to 35 inches. 

This unit is 55 percent Rock outcrop and 30 percent 
Cloud Peak gravelly silt loam. The Rock outcrop is on 
steep escarpments, and the Cloud Peak soil is on 
colluvial side slopes. Included in this unit are small areas 
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of soils that are similar to the Cloud Peak soit but do not 
have a clayey subsoil, young soils that have little 
horizonation, and soils that are similar to the Cloud Peak 
soil but have a darker colored, thicker surface layer. 
Included areas make up about 15 percent of this unit. 

Rock outcrop occurs throughout the unit as limestone 
escarpments. 

The Cloud Peak soil is moderately deep and well 
drained. It formed in colluvium derived dominantly from 
limestone. Typically, the surface is covered with a mat of 
needles and leaf litter about 2 inches thick. The surface 
layer is dark brown gravelly silt loam about 2 inches 
thick. The subsoil is brown and yellowish brown very 
gravelly silty clay loam about 20 inches thick. The 
substratum is brown very cobbly silt loam about 16 
inches thick. Hard, fractured limestone is at a depth of 
20 to 40 inches. 

Permeability of the Cloud Peak soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annual production of wood fiber is about 
37 cubic feet per acre for Douglas-fir. 

The major limitations for producing and harvesting 
timber on this unit are steepness of slope and the areas 
of Rock outcrop. 


33—Rock outcrop-Mirror-Teewinot association, 5 
to 35 percent slopes. This map unit is on 
mountainsides, ridges, and peaks. The natural vegetation 
is mainly an alpine plant community. Elevation is 9,200 
to 11,000 feet. The average annual precipitation is about 
28 to 35 inches. 

This unit is 40 percent Rock outcrop, 25 percent Mirror 
cobbly loam, and 20 percent Teewinot very cobbly loam. 
The Rock outcrop is on ridges and peaks, the Mirror soil 
is in saddles and basins between areas of Rock outcrop, 
and the Teewinot soil is in the saddles and basins closer 
to the areas of Rock outcrop. Included in this unit are 
small areas of soils that have a light-colored surface 
layer, wet soils, Rubble land, and shallow to deep soils 
that do not have a high content of cobbles. Included 
areas make up about 15 percent of this unit. 

Rock outcrop occurs throughout the unit as exposures 
of granite. 

The Mirror soil is moderately deep and weil drained. It 
formed in colluvium or residuum derived dominantly from 
granite. The surface layer is very dark grayish brown 
cobbly loam about 10 inches thick. The subsoil is dark 
yellowish brown and yellowish brawn very cobbly loam 
about 23 inches thick. Fractured granite is at a depth of 
20 to 40 inches. 

Permeability of the Mirror soil is moderate. The hazard 
of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

The Teewinot soil is shallow and well drained. It 
formed in residuum derived dominantly from granite. The 
surface layer is very dark grayish brown very cobbly 
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Figure 11.—Area of Rock outcrop-Cloud Peak association, 10 to 70 percent slopes. 


loam about 8 inches thick. The subsoil is dark yellowish 
brown very cobbly loam about 9 inches thick. Granite is 
at a depth of 10 to 20 inches. 

Permeability of the Teewinot soil is moderately rapid. 
The hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

The major limitations for producing forage on this unit 
are the cold alpine climate and short growing season. 


34—Rock outcrop-Starman association, 5 to 70 
percent slopes. This map unit is on back slopes, 
escarpments, and canyon walls. The natural vegetation 
is mainly Idaho fescue and sedges. Elevation is 5,500 to 
9,000 feet. The average annual precipitation is about 20 
to 35 inches. 

This unit is 55 percent Rock outcrop and 30 percent 
Starman channery clay loam. The Rock outcrop is on 
escarpments and canyon walls, and the Starman soil is 


on back slopes. Included in this unit are small areas of 
Starley and Nathrop soils. Included areas make up about 
15 percent of this unit. 

Rock outcrop occurs throughout the unit as exposures 
of limestone. 

The Starman soil is shallow and well drained. It formed 
in residuum derived dominantly from limestone. The 
surface layer is dark grayish brown channery clay loam 
about 3 inches thick. The substratum is grayish brown 
extremely channery clay loam about 12 inches thick. 
Fractured limestone is at a depth of 10 to 20 inches. 

Permeability of the Starman soil is moderately slow. 
The hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

The major limitation for producing forage on this unit is 
droughtiness of the Starman soil. 


Bighorn National Forest, Wyoming 


35—Rock outcrop-Starman Variant association, 10 
to 70 percent slopes. This map unit is on escarpments 
and back slopes. The natural vegetation is mainly 
mountainmahogany and bluebunch wheatgrass. 
Elevation is 4,600 to 6,500 feet. The average annual 
precipitation is about 14 to 16 inches. 

This unit is 45 percent Rock outcrop, 35 percent 
Starman Variant very channery loam, and 10 percent 
included areas of Rubble land. The Rock outcrop is on 
escarpments, the Starman Variant soil is on back slopes, 
and Rubble land is below escarpments. Also included in 
this unit are small areas of moderately deep and deep 
soils that are similar to the Starman Variant soil and are 
on colluvial toe slopes and areas of reddish brown soils 
derived from sandstone and shale; these included areas 
make up about 10 percent of this unit. 

Rock outcrop occurs throughout the unit as limestone 
escarpments. 

The Starman Variant soil is shallow and well drained. It 
formed in residuum derived dominantly from limestone. 
The surface layer is brown very channery loam about 2 
inches thick. The substratum is brown extremely 
channery loam about 9 inches thick. Limestone is at a 
depth of 10 to 20 inches. 

Permeability of the Starman Variant soil is moderate. 
The hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

The major limitation for producing forage on this unit is 
droughtiness of the Starman Variant soil. 


36—Rock outcrop-Teewinot-Agneston association, 
5 to 35 percent slopes. This map unit is in glacial 
trough valleys and on mountainsides. The natural 
vegetation is mainly an alpine plant community on the 
Teewinot soil and Engelmann spruce and grouse 
whortleberry on the Agneston soil (fig. 12). Elevation is 
9,000 to 11,000 feet. The average annual precipitation is 
about 25 to 35 inches. 

This unit is 40 percent Rock outcrop, 25 percent 
Teewinot very cobbly loam, and 20 percent Agneston 
sandy loam. The Rock outcrop is in convex areas on 
ridges, breaks, and side slopes, the Teewinot soil is on 
grassy side slopes, and the Agneston soil is on forested 
side slopes. Included in this unit are small areas of light- 
colored soils that are similar to the Teewinot soil and are 
on ridgetops, Mirror soils, wet soils in bogs and 
meadows, and talus and glacial! debris. Included areas 
make up about 15 percent of this unit. 

Rock outcrop occurs throughout the unit as exposures 
of glacially scoured granite. 

The Teewinot soil is shallow and well drained. It 
formed in residuum derived dominantly from granite. The 
surface layer is very dark grayish brown very cobbly 
loam about 8 inches thick. The subsoil is dark yellowish 
brown very cobbly loam about 9 inches thick. Hard 
granite is at a depth of 10 to 20 inches. 
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Permeability of the Teewinot soil is moderately rapid. 
The hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

The Agneston soil is moderately deep and well 
drained. {It formed in residuum derived dominantly from 
granite. Typically, the surface is covered with a mat of 
mosses and litter about 1 inch thick. The surface layer is 
very dark grayish brown sandy loam about 2 inches 
thick. The subsurface layer is brown gravelly coarse 
sandy loam about 5 inches thick. The upper part of the 
subsoil is dark yellowish brown very cobbly sandy clay 
foam about 15 inches thick, and the lower part is dark 
brown very cobbly fine sandy loam about 6 inches thick. 
Fractured granite is at a depth of 20 to 40 inches. 

Permeability of the Agneston soil is moderately slow. 
The hazard of water erosion is slight to moderate. 

The average annual production of wood fiber is about 
36 cubic feet per acre for Engelmann spruce. 

The major limitation for producing forage on this unit is 
the short growing season on the Teewinot soil. Rock 
outcrop is the major limitation for producing and 
harvesting timber on the Agneston soil. 


37—Rubble land, 5 to 50 percent slopes. This map 
unit consists of periglacial rubble or felsenmeer on 
unglaciated side slopes and summits above the 
timberline. it supports little if any vegetation except 
mosses and lichens. Elevation ranges from 9,600 to 
13,000 feet. The average annual precipitation is about 30 
to 40 inches. 

Included in this unit are small areas of Mirror and 
Teewinot soils, soils that support grasses, sedges, and 
stunted spruce or fir trees, and wet soils that support 
alpine willow vegetation. 

Steepness of slope and the harsh alpine environment 
limit this unit for most uses. 


38—Sapphire-Bottle-Foxton association, 2 to 35 
percent slopes. This map unit is on mountainsides. The 
natural vegetation is mainly lodgepole pine and grouse 
whortleberry. Elevation is 6,500 to 8,500 feet. The 
average annual precipitation is about 20 to 30 inches. 

This unit is 35 percent Sapphire fine sandy loam, 30 
percent Bottle sandy loam, and 20 percent Foxton loam. 
The Sapphire and Bottle soils are in the steeper areas 
on side slopes, and the Foxton soil is in the more gently 
sloping areas. Included in this unit are small areas of 
Cloud Peak soils, Rock outcrop, soils that are similar to 
the Sapphire soil but have a thicker dark-colored surface 
layer, and soils that are similar to the Bottle soil but are 
shallow and are in convex areas on sandstone ridges. 
Included areas make up about 15 percent of this unit. 

The Sapphire soil is moderately deep and well drained. 
It formed in residuum derived dominantly from 
sandstone. Typically, the surface is covered with a mat 
of leaf and twig litter about 1 inch thick. The surface 
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Figure 12.—Area of Rock outcrop-Teewinot-Agneston association, 5 to 35 percent slopes. 


layer is brown and yellowish brown fine sandy loam 
about 13 inches thick. The subsoil is yellowish brown 
and dark yellowish brown sandy clay loam about 18 
inches thick. Sandstone is at a depth of 20 to 40 inches. 

Permeability of the Sapphire soil is moderate. The 
hazard of water erosion is slight. 

The average annual production of wood fiber is about 
53 cubic feet per acre for lodgepole pine. 

The Bottle soil is moderately deep and is well drained 
to excessively drained. It formed in residuum derived 
dominantly from sandstone. Typically, the surface is 
covered with a mat of partly decomposed twigs and 
needles about 3 inches thick. The surface layer is dark 
brown sandy loam about 4 inches thick. The subsurface 
layer is brown fine sandy loam about 4 inches thick. The 
subsoil is yellowish brown gravelly fine sandy loam about 
7 inches thick. The substratum is yellowish brown very 
gravelly sand about 12 inches thick. Sandstone is at a 
depth of 20 to 40 inches. 


Permeability of the Bottle soil is rapid to moderately 
rapid. The hazard of water erosion is slight. 

The average annual production of wood fiber is about 
32 cubic feet per acre for lodgepole pine. 

The Foxton soil is moderately deep and well drained. It 
formed in residuum derived dominantly from interbedded 
shale, limestone, and sandstone. Typically, the surface is 
covered with a mat of decomposed litter about 3 inches 
thick. The surface layer is dark grayish brown loam about 
5 inches thick. The upper part of the subsoil is reddish 
brown clay about 8 inches thick, and the lower part is 
reddish brown cobbly clay about 13 inches thick. 
Interbedded sandstone, shale, and limestone are at a 
depth of 20 to 40 inches. 

Permeability of the Foxton soil is slow. The hazard of 
water erosion is slight. 

The average annual production of wood fiber is about 
35 cubic feet per acre for lodgepole pine. 


Bighorn National Forest, Wyoming 


The major limitations for producing and harvesting 
timber on this unit are droughtiness of the Bottle soil and 
high shrink-swell potential of the Foxton soil. 


39—Starman-Starley association, 2 to 30 percent 
slopes. This map unit is on mountainsides and ridges. 
The natural vegetation is mainly Idaho fescue and 
sedges. Elevation is 8,000 to 10,500 feet. The average 
annual precipitation is about 20 to 38 inches. 

This unit is 40 percent Starman channery clay loam, 
35 percent Starley loam, and 10 percent included areas 
of Rock outcrop. The Starman soil is in the steeper 
areas on side slopes and ridges, the Starley soil is in the 
more gently sloping areas, and the Rock outcrop is on 
ridges. Also included in this unit are small areas of 
Nathrop and Passcreek soils in swales and on toe 
slopes and smal! areas of fragmenta! talus below 
limestone ledges; these included areas make up about 
15 percent of the unit. 

The Starman soil is shallow and well drained. It formed 
in residuum derived dominantly from limestone. Typically, 
10 to 50 percent of the surface is covered with 
limestone rock fragments. The surface layer is dark 
grayish brown channery clay loam about 3 inches thick. 
The substratum is grayish brown extremely channery 
clay loam about 12 inches thick. Fractured limestone is 
at a depth of 10 to 20 inches. 

Permeability of the Starman soil is moderately slow. 
The hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 600 to 800 pounds per acre. 

The Starley soil is shallow and well drained. It formed 
in residuum and colluvium derived dominantly from 
limestone. Typically, 10 to 50 percent of the surface is 
covered with limestone rock fragments. The surface 
layer is very dark grayish brown loam about 8 inches 
thick. The substratum is brown extremely cobbly loam 
about 7 inches thick. Fractured limestone is at a depth of 
7 to 20 inches. 

Permeability of the Starley soil is moderate. The 
hazard of water erosion is slight to moderate. 

The average annual production of air-dry vegetation 
ranges from 1,200 to 1,700 pounds per acre. 

The major limitation for producing forage on this unit is 
droughtiness. 


40—Tellman-Granile-Agneston association, 2 to 20 
percent slopes. This map unit is on mountainsides, 
fans, and outwash plains. The natural vegetation is 
mainly lodgepole pine and grouse whortleberry. Elevation 
is 7,500 to 9,500 feet. The average annual precipitation 
is about 15 to 30 inches. 

This unit is 35 percent Tellman sandy loam, 30 
percent Granile gravelly sandy loam, and 25 percent 
Agneston sandy loam. The Tellman soil is in the more 
gently sloping areas on alluvial fans and outwash plains, 
the Granile soil is in the moderately sloping areas, and 
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the Agneston soil is in the more steeply sloping areas. 
Included in this unit are small areas of granitic Rock 
outcrop, soils that are similar to the Agneston soil but 
are shallow, Leighcan soils, and Burgess and Lucky soils 
in small meadows. Included areas make up about 10 
percent of this unit. 

The Tellman soil is deep and well drained. It formed in 
alluvium or residuum derived dominantly from granite. 
Typically, the surface is covered with a mat of needles 
and twigs about 2 inches thick. The surface layer is very 
dark grayish brown sandy loam about 1 inch thick. The 
subsurface layer is brown and dark yellowish brown 
gravelly coarse sandy loam and gravelly sandy clay loam 
about 9 inches thick. The subsoil is brown and dark 
yellowish brown gravelly sandy clay loam about 25 
inches thick. The substratum is yellowish brown loamy 
coarse sand about 25 inches thick. Granite is at a depth 
of 60 inches or more. 

Permeability of the Tellman soil is moderate. The 
hazard of water erosion is slight. 

The average annual production of wood fiber is about 
20 cubic feet per acre for lodgepole pine. 

The Granile soil is deep and well drained. It formed in 
residuum derived dominantly from granite. Typically, the 
surface is covered with a mat of needles and twigs about 
1 inch thick. The surface layer is dark yellowish brown 
gravelly sandy loam about 2 inches thick. The 
subsurface layer is dark yellowish brown and yellowish 
brown very gravelly coarse sandy loam and coarse 
sandy clay loam about 10 inches thick. The subsoil is 
yellowish brown very cobbly sandy clay loam about 8 
inches thick. The substratum is brown very cobbly sandy 
loam about 25 inches thick. Granite is at a depth of 40 
to 60 inches. 

Permeability of the Granile soil is moderate. The 
hazard of water erosion is slight. 

The average annual production of wood fiber is about 
29 cubic feet per acre for lodgepole pine. 

The Agneston soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
granite. Typically, the surface is covered with a mat of 
mosses and litter about 1 inch thick. The surface layer is 
very dark grayish brown sandy loam about 2 inches 
thick. The subsurface layer is brown gravelly coarse 
sandy loam about 5 inches thick. The upper part of the 
subsoil is dark yellowish brown very cobbly sandy clay 
loam about 15 inches thick, and the lower part is dark 
brown very cobbly fine sandy loam about 6 inches thick. 
Fractured granite is at a depth of 20 to 40 inches. 

Permeability of the Agneston soil is moderately slow. 
The hazard of water erosion is slight to moderate. 

The average annual production of wood fiber is about 
27 cubic feet per acre for lodgepole pine. 

There are no major limitations for producing and 
harvesting timber on this unit. 
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41—Tine-Fourmile association, 2 to 30 percent 
slopes. This map unit is on glacial moraines. The natural 
vegetation is mainly big sagebrush and Idaho fescue on 
the Tine soil and Idaho fescue and silky lupine on the 
Fourmile soil. Elevation is 6,500 to 8,000 feet. The 
average annual precipitation is about 15 to 25 inches. 

This unit is 50 percent Tine very cobbly loam, 30 
percent Fourmile loam, and 10 percent included areas of 
soils that are similar to the Tine soil but have a thicker 
surface layer. The Tine soil is in convex areas on 
moraine ridges and side slopes, the Fourmile soil is in 
the more gently sloping areas on moraine side slopes 
and in depressional areas, and the soils that are similar 
to the Tine soil are on moraine side slopes that 
commonly have a north aspect. Also included in this unit 
are small areas of soils that are similar to the Fourmile 
soil but have a thicker surface layer; these included 
areas make up about 10 percent of this unit. 

The Tine soil is deep and somewhat excessively 
drained. It formed in glacial till derived dominantly from 
granite. The surface layer is very dark grayish brown very 
cobbly loam about 9 inches thick. The upper part of the 
substratum is dark brown very cobbly sandy loam about 
5 inches thick, and the lower part is yellowish brown 
extremely stony sand about 46 inches thick. Granite is at 
a depth of 60 inches or more. 

Permeability of the Tine soil is moderate. The hazard 
of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 

The Fourmile soil is deep and well drained. It formed 
in glacial till derived dominantly from granite. The surface 
layer is very dark brown and dark brown loam and 
gravelly loam about 10 inches thick. The subsoil is brown 
and dark yellowish brown very cobbly sandy clay loam 
about 14 inches thick. The substratum is dark yellowish 
brown extremely cobbly loamy coarse sand about 17 
inches thick. Granite is at a depth of 60 inches or more. 

Permeability of the Fourmile soil is moderate. The 
hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 

There are no major limitations for producing forage on 
this unit. 


42—Tolman-Beenom Variant-Carbol Variant 
association, 5 to 35 percent slopes. This map unit is 
on mountainsides and toe slopes. The natural vegetation 
is mainly bluebunch wheatgrass and prairie junegrass. 
Elevation is 5,400 to 7,000 feet. The average annual 
precipitation is about 16 to 18 inches. 

This unit is 35 percent Tolman channery loam, 30 
percent Beenom Variant fine sandy loam, and 20 
percent Carbo! Variant loam. The Tolman and Carbol 
Variant soils are in the steeper areas on side slopes, and 
the Beenom Variant soil is in the more gentiy sloping 
areas on side slopes and toe slopes. Included in this unit 
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are small areas of deep soils that are similar to the 
Tolman soil but have a thicker dark-colored surface 
layer. Also included are small areas of reddish soils that 
are loamy and clayey; these included areas make up 
about 15 percent of this unit. 

The Tolman soil is shallow and well drained. It formed 
in residuum derived dominantly from limestone and 
calcareous sandstone. The surface layer is very dark 
brown channery loam about 4 inches thick. The subsoil 
is very dark grayish brown and dark brown very channery 
clay loam about 11 inches thick. Hard, calcareous 
sandstone and cherty limestone are at a depth of 10 to 
20 inches. 

Permeability of the Tolman soil is moderate. The 
hazard of water erosion is slight. 

The average annual production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 

The Beenom Variant soil is moderately deep and well 
drained. |t formed in residuum derived dominantly from 
interbedded shale and calcareous sandstone. The 
surface layer is very dark brown fine sandy loam about 6 
inches thick. The upper part of the subsoil is very dark 
grayish brown and brown cobbly clay loam and cobbly 
silty clay loam about 17 inches thick, and the lower part 
is brown gravelly silty clay loam about 9 inches thick. 
Interbedded shale and calcareous sandstone are at a 
depth of 20 to 40 inches. 

Permeability of the Beenom Variant soil is moderately 
slow. The hazard of water erosion is moderate to severe. 
The average annual production of air-dry vegetation 

ranges from 1,600 to 2,400 pounds per acre. 

The Carbo! Variant soil is shallow and well drained. It 
formed in residuum derived dominantly from limestone 
and calcareous sandstone. The surface layer is very 
dark grayish brown loam about 4 inches thick. The 
subsoil is dark brown and brown clay loam and gravelly 
clay loam about 11 inches thick. Hard, sandy limestone 
and calcareous sandstone are at a depth of 10 to 20 
inches. 

Permeability of the Carbol Variant soil is moderate. 
The hazard of water erosion is moderate to severe. 

The average annual production of air-dry vegetation 
ranges from 1,500 to 1,800 pounds per acre. 

The major limitation for producing forage on this unit is 
droughtiness of the Tolman and Carbol Variant soils. The 
hazard of erosion on the Beenom Variant and Carbol 
Variant soils makes careful grazing management 
necessary. 


43—Tongue River-Gateway association, 2 to 35 
percent slopes. This map unit is on mountainsides. The 
natural vegetation is mainly lodgepole pine and grouse 
whortleberry on the Tongue River soil and Engelmann 
spruce and grouse whortleberry on the Gateway soil (fig. 
13). Elevation is 8,000 to 9,500 feet. The average annual 
precipitation is about 25 to 35 inches. 


Bighorn National Forest, Wyoming 


Figure 13.—Timbered areas of Tongue River-Gateway association, 2 to 35 percent slopes. Area of Owen Creek-Echemoor-Bynum 
association, 2 to 30 percent slopes, In foreground. 


This unit is 40 percent Tongue River loam, 35 percent 
Gateway loam, and about 10 percent included areas of 
soils that are similar to the Gateway soil but have a 
thick, dark-colored surface layer. The Tongue River soil 
is on side slopes that are influenced by sandstone, the 
Gateway soil is on side slopes that are influenced by 
shale, and the soil that is similar to the Gateway soil is in 
small grassy parks. Also included in this unit are small 
areas of Cloud Peak soils, soils that are similar to the 
Gateway soil but are shallow, soils that are similar to the 
Tongue River soil but have a thicker dark-colored 
surface layer, soils that are similar to the Tongue River 
soil but are sandy, and small slumps; these included 
area make up about 15 percent of this unit. 

The Tongue River soil is moderately deep and well 
drained. It formed in residuum derived dominantly from 
interbedded shale and sandstone. Typically, the surface 
is covered with a mat of partly decomposed needles and 
twigs about 1 inch thick. The surface layer is very dark 
grayish brown loam about 3 inches thick. The subsurface 


layer is dark brown light sandy clay loam about 4 inches 
thick. The subsoil is brown and dark yellowish brown 
sandy clay loam and sandy loam about 22 inches thick. 
The substratum is brown sandy loam about 3 inches 
thick. Interbedded sandstone and shale are at a depth of 
20 to 40 inches. 

Permeability of the Tongue River soil is moderate. The 
hazard of water erosion is moderate to severe. 

The average annual production of wood fiber is about 
29 cubic feet per acre for lodgepole pine. 

The Gateway soil is moderately deep and well drained. 
It formed in residuum derived dominantly from 
interbedded shale and limestone. Typically, the surface 
is covered with a mat of partly decomposed twigs and 
needles about 1 inch thick. The surface layer is very 
dark grayish brown loam about 1 inch thick. The 
subsurface layer is dark grayish brown clay loam about 2 
inches thick. The subsoil and substratum are grayish 
brown and olive clay about 23 inches thick. Shale is at a 
depth of 20 to 40 inches. 
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Permeability of the Gateway soil is slow. The hazard of The major limitations for producing and harvesting 
water erosion is slight. timber on this unit are frequent mass movement of soil 

The average annual production of wood fiber is about and, on the Gateway soil, high shrink-swell potential. The 
71 cubic feet per acre for Engelmann spruce. hazard of erosion on the Tongue River soil necessitates 


careful logging. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists and others 
collect extensive field data about the nature and 
behavioral characteristics of the soils. They collect data 
on erosion, droughtiness, flooding, and other factors that 
affect various soil uses and management. Field 
experience and collected data on soil properties and 
performance are used as a basis in predicting soil 
behavior. 

Information in this section can be used to plan the use 
and management of soils for forestry, range, watershed 
management, and transportation systems. It can be used 
to identify the potentials and limitations of each soil for 
specific land uses. 

This soil survey is not intended to eliminate the need 
for onsite soil investigations. Certain land uses, such as 
camp areas, picnic areas, and gravel pits, are site- 
specific and thus require detailed investigations. 
Management of such areas as those used for timber 
production and harvest and road construction can be 
planned using information in this report, but it is 
recommended that all such areas also have onsite 
project investigations. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 


Range 


Forage is an important resource in the Bighorn 
National Forest. Local ranchers are dependent on more 
than 100 livestock allotments that produce summer 
forage for cattle, sheep, and horses. 

The climate and:soils in the survey area greatly 
influence the kinds and amounts of forage produced. 
The lower elevations generally are drier and support 
bluebunch wheatgrass and shrubby vegetation. Much of 
the area, however, supports Idaho fescue and sedges, 
with the riparian areas supporting lush stands of tufted 
hairgrass, timothy, and sedges. The higher elevations 
support alpine vegetation. In areas that have similar 
climate and topography, the amount of forage produced 


is closely related to the kind of soil. Effective 
management is based on the relationship between soils, 
vegetation, and water. 

The limitations for revegetation of each soil in the 
survey area are given in table 3. The inherent limitations 
of the soils to support the establishment and growth of 
grasses and shrubs are rated. For those soils rated as 
having severe limitations, the most limiting factor or 
factors are given. 

Soils are rated in their “natural” state; that is, no 
unusual modifications of the soil site or material are 
made other than those that are considered normal 
practices for the rated use. Only the most restrictive 
features are listed. 

Slight is the limitation rating given soils that have 
properties favorable for the use. The degree of limitation 
is minor and can be overcome easily. Good performance 
and low maintenance can be expected. 

Moderate is the limitation rating given soils that have 
properties moderately favorable for the use. This degree 
of limitation can be overcome or modified by special 
planning, design, or maintenance. During some part of 
the year, the expected performance of the structure or 
other planned use is somewhat less desirable than the 
soils rated sight. Some soils rated moderate require 
treatment such as control of runoff to reduce erosion, or 
some modification of certain features through 
manipulation of the soil. 

Severe is the limitation rating given soils that have one 
or more properties unfavorable for the rated use, such 
as steep slopes, bedrock near the surface, flooding, high 
shrink-swell potential, a seasonal high water table, or low 
strength. This degree of limitation generally requires 
major soil reclamation, special design, or intensive 
maintenance. Some of these soils, however, can be 
improved by reducing or removing the soil feature that 
limits use, but in most situations, it is difficult and costly 
to alter the soil or to design a structure so as to 
compensate for a severe degree or limitation. 

Table 4 gives the plant association for each soil. For a 
more detailed description of plant communities, refer to 
“Vegetation” in the section “General Nature of the 
Survey Area.” Potential forage production (72), in 
pounds per acre per year, dry weight, is also given in 
table 4. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
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the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, reduction of undesirable brush species, 
conservation of water, and control of erosion. 


Timber 


The main forest cover types in the survey area are 
ponderosa pine, Douglas-fir, lodgepole pine, and 
Englemann spruce-subalpine fir. Of these, lodgepole 
pine, Englemann spruce, and Douglas-fir are important 
timber species. 

Approximately 62 percent of the survey area is 
forested, and about 48 percent is commercial forest land 
that is capable of producing at least 20 cubic feet of 
wood per year. 

The limitations for reforestation are given in table 3 for 
those soils in the survey area that are capable of 
supporting forest vegetation. The inherent limitations of 
these soils to support the establishment and growth of 
trees are rated. For those soils rated as having severe 
limitations, the most limiting factor or factors are given. 
Explanations of these limitations are given in the section 
“Range.” 

Forest plant associations (6) are given in table 4. A 
more detailed description of these plant associations is 
given under “Vegetation” in the section “General Nature 
of the Survey Area.” Average potential timber 
production, in cubic feet per acre per year, is also given 
in table 4. 

Sound timber management practices, based in part on 
soil surveys, ensure continued production of timber, 
protection of soil quality, and prevention of erosion (70). 


Engineering 


The soils of the survey area are rated in table 3 for 
unsurfaced roads, and the most limiting features are 
identified. The construction of these roads involves cuts 


and fills, commonly less than 3 feet, and mixing of soil 
material in the fill. The rating emphasizes the physical 
and structural properties of the soils for road building as 
well as factors important for resource protection. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Estimates were made for 
erodibility, permeability, corrosivity, shrink-swell potential, 
available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to (1) make preliminary 
estimates of construction conditions; (2) evaluate 
alternative routes for roads, streets, highways, pipelines, 
and underground cables; and (3) plan detailed onsite 
investigations of soils and geology. 

The information in the tables, along with the soil maps 
and soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 5 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and tower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under ‘Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 percent, an appropriate modifier 
is added, for example, ‘‘gravelly.” Textural terms are 
defined in the Glossary. 

Classification of the soils is determined according to 
the system adopted by the American Association of 
State Highway and Transportation Officials (7) and the 
Unified soil classification system (2, 9). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic-matter 
content. Sandy and gravelly soils are identified as GW, 


GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

Ftock fragments \arger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 6 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 
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Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to absorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earth-moving operations. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-sweil potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
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buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent;moderate, 3 to 6 percent; and Aigh, 
more than 6 percent. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
or the Modified Soil Loss Equation (MSLE) to predict the 
average annual rate of soil loss by sheet and rill erosion 
in tons per acre per year. The estimates are based 
primarily on percentage of silt, sand, and organic matter 
(up to 4 percent) and on soil structure and permeability. 
Values of K range from 0.02 to 0.69. The higher the 
value the more susceptible the soil is to sheet and rill 
erosion by water. 

Erosion factor T is an estimate of the maximum 
average annuai rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 6, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning residue to the soil. 
Organic matter affects the available water capacity, 
infiltration rate, and physical condition of the soil. It is a 
source of nitrogen and other nutrients for vegetation. 


Soil and Water Features 


Table 7 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
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texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink- swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations can be i+=> with irenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or s} cial equipment generally is 
needed for excavation. ; 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
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evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /Jow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (3, 74). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. In table 8 the soils of 
the survey area are classified according to the system. 
The categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Entisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquent (Aqu, meaning 
water, plus ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplaquents (Hap/, meaning 
minimal horizonation, plus aquent, the suborder of the 
Entisols that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haplaquents. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed, nonacid, 
mesic Typic Haplaquents. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. the descriptions are for moist soil. 
Following the pedon description is the range of important 
characteristics of the soils in the series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the series 
in the survey area is described. The detailed description 
of each soil horizon follows standards in the Soi Survey 
Manual (13). Many of the technical terms used in the 
descriptions are defined in Soi! Taxonomy (714). Unless 
otherwise stated, colors in the descriptions are for moist 
soil. Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units of each soil series are described in the 
section “Detailed Soil Map Units.” 


Agneston Series 


The Agneston series consists of moderately deep, well 
drained soils that formed in residuum derived from 
granite. These soils are on mountainsides and glacial 
trough valley sides. The natural vegetation is mainly 
lodgepole pine (Pinus contorta) and grouse whortleberry 
(Vaccinium scoparium). Some Engelmann spruce (Picea 
engelmanni) and grouse whortleberry (Vaccinium 
scoparium) are on north aspects and at the higher 
elevations. Slope is 5 to 50 percent. 

Taxonomic class: Loamy-skeletal, mixed Typic 
Cryoboralfs 
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Typical pedon: Agneston sandy loam in an area of 
Agneston-Leighcan association, 5 to 30 percent slopes; 
sec. 1, T. 48N., R. 85 W. 


01—1 inch to 0; mosses and litter. 

A1—0 to 2 inches; very dark grayish brown (10YR 3/2) 
sandy loam, brown (10YR 5/3) dry; moderate fine 
granular structure; very friable, slightly sticky and 
slightly plastic; 10 percent gravel; strongly acid (pH 
5.2); clear smooth boundary. 

A2—2 to 7 inches; brown (10YR 4/3) gravelly coarse 
sandy loam, pale brown (10YR 6/3) dry; moderate 
medium subangular blocky structure parting to 
moderate fine granular; very friable, nonsticky and 
nonplastic; 20 percent gravel, 5 percent cobbles; 
strongly acid (pH 5.4); clear wavy boundary. 

B2t—7 to 22 inches; dark yellowish brown (10YR 4/4) 
very cobbly sandy clay loam, yellowish brown (10YR 
5/4) dry; strong medium and fine subangular blocky 
structure; friable, sticky and plastic; common thin 
clay films bridging sand grains on peds and in pores; 
25 percent gravel, 15 percent cobbles; strongly acid 
(pH 5.5); clear smooth boundary. 

B3—22 to 28 inches; dark brown (10YR 4/3) very cobbly 
fine sandy loam, brown (10YR 5/3) dry; moderate 
medium and fine subangular blocky structure; very 
friable, slightly sticky and slightly plastic; 25 percent 
gravel, 20 percent cobbles; medium acid (pH 5.9); 
abrupt smooth boundary. 

R—28 inches; hard fractured granite. 


Range in characteristics 

A2 horizon: Color—hue - 10YR or 7.5YR, value - 6 or 
7 (dry) and 4 or 5 (moist), chroma - 3 or 4; texture— 
loam, sandy loam, coarse sandy loam; rock fragment 
content—15 to 35 percent; reaction—pH 4.5 to 6.0 

82t horizon: Color—hue - 10YR or 7.5YR, value - 5 
to 7 (dry) and 4 or 5 (moist), chroma - 3 to 6; rock 
fragment content—35 to 55 percent; reaction—pH 4.5 to 
5.5 


Beenom Variant 


The Beenom Variant consists of moderately deep, well 
drained soils that formed in residuum derived from 
interbedded shale and calcareous sandstone. These 
soils are on mountainsides. The natural vegetation is 
mainly bluebunch wheatgrass (Agropyron spicatum) and 
prairie junegrass (Koeleria cristata). Slope is 5 to 35 
percent. 

Taxonomic class: Fine-loamy, mixed Typic Argiborolls 

Typical pedon: Beenom Variant fine sandy loam in an 
area of Tolman-Beenom Variant-Carbol Variant 
association, 5 to 35 percent slopes; sec. 14, T. 58 N., R. 
90 W. 


A1—0 to 6 inches; very dark brown (10YR 2/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 


Soil Survey 


dry; weak medium and fine granular structure parting 
to single grain; very friable, slightly sticky and slightly 
plastic; 5 percent gravel; neutral (pH 6.8); clear 
smooth boundary. 

B21t—6 to 12 inches; very dark grayish brown (10YR 
3/2) cobbly clay loam, dark grayish brown (10YR 
4/2) dry; strong medium and fine subangular blocky 
structure; friable, slightly sticky and slightly plastic; 
common thin clay films on faces of peds and in 
pores; 5 percent gravel, 10 percent cobbles; neutral 
(pH 6.7); clear smooth boundary. 

B22t—12 to 23 inches; brown (10YR 4/3) cobbly silty 
clay loam, brown (10YR 5/3) dry; weak medium 
prismatic structure parting to strong medium angular 
blocky; friable, sticky and plastic; many moderately 
thick clay films on faces of peds and in pores; 10 
percent gravel, 10 percent cobbles; neutral (pH 6.8); 
clear wavy boundary. 

B3ca—23 to 32 inches; brown (10YR 4/3) gravelly silty 
clay loam, pale brown (10YR 6/3) dry; moderate 
medium and fine subangular blocky structure; friable, 
sticky and plastic; common moderately thick clay 
films on faces of peds; 10 percent gravel, 5 percent 
cobbles; strongly effervescent; mildly alkaline (pH 
7.6); clear smooth boundary. 

Cr—32 inches; soft interbedded shale and calcareous 
sandstone. 


Range in characteristics 

Mollic epipedon: Thickness—12 to 16 inches 

Profile: Rock fragment content—O to 35 percent 
throughout 

A? horizon: Color—value - 3 or 4 (dry) and 2 or 3 
(moist), chroma - 2 or 3; texture—fine sandy loam, 
loam, silt loam; reaction—pH 6.6 to 7.3 

Bt horizon: color—hue - 10YR or 7.5YR, value - 4 or 
5 (dry) and 3 or 4 (moist), chroma - 2 or 3; texture— 
loam, silty clay loam, clay loam; reaction—pH 6.6 to 7.3 


Bottie Series 


The Bottle series consists of moderately deep, well 
drained to excessively drained soils that formed in 
residuum derived from sandstone. These soils are on 
mountainsides. The natural vegetation is mainly 
lodgepole pine (Pinus contorta) and grouse whortleberry 
(Vaccinium scoparium). Slope is 5 to 30 percent. 

Taxonomic class: Sandy, mixed Dystric Cryochrepts 

Typical pedon: Bottle sandy loam in an area of 
Sapphire-Bottle-Foxton association, 2 to 35 percent 
slopes; NW1/4 of sec. 6, T. 49 N., R. 86 W. 


O2--3 inches to 0; partly decomposed twigs and 
needles. 

A1—0 to 4 inches; dark brown (10YR 3/3) sandy loam, 
brown (10YR 5/3) dry; moderate fine and medium 
granular structure; friable, slightly sticky and slightly 
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plastic; 5 percent channery fragments; medium acid 
(pH 5.7); clear wavy boundary. 

A2—4 to 8 inches; brown (10YR 4/3) fine sandy loam, 
pale brown (10YR 6/3) dry; single grain; loose, 
nonsticky and nonplastic; 10 percent channery 
fragments; medium acid (pH 5.7); clear wavy 
boundary. 

B2—8 to 15 inches; yellowish brown (10YR 5/6) gravelly 
fine sandy loam, light yellowish brown (10YR 6/4) 
dry; single grain; loose, nonsticky and nonplastic; 20 
percent gravel; strongly acid (pH 5.4); clear wavy 
boundary. 

C—15 to 27 inches; yellowish brown (10YR 5/4) very 
gravelly sand, very pale brown (10YR 7/3) dry; 
single grain; loose, nonsticky and nonplastic; 35 
percent gravel; medium acid (pH 5.6); clear wavy 
boundary. 

R—27 inches; hard sandstone. 


Range in characteristics 

Cambic horizon: Depth to base—0 to 15 inches 

Profile: Rock fragment content—5 to 20 percent in B 
horizon, 5 to 35 percent in C horizon 

A2 horizon: Color—hue - 10YR to 5YR, value - 4 to 6 
(dry) and 4 or 5 (moist), chroma - 2 to 4; texture—sandy 
loam, fine sandy loam; reaction—pH 5.1 to 6.0 

82 horizon: Color—hue - 10YR to 5YR, value - 6 or7 
(dry) and 4 or 5 (moist), chroma - 3 to 6; texture—fine 
sandy loam, sandy loam; reaction—pH 5.1 to 6.0 

C horizon: Texture—loamy sand, fine sand, sand; 
reaction—pH 5.6 to 6.0 


Bross Series 


The Bross series consists of deep, well drained soils 
that formed in glacial till or residuum derived from 
granite. These soils are on moraines and mountainsides. 
The natural vegetation is mainly an alpine plant 
community. Slope is 2 to 25 percent. 

Taxonomic class: Loamy-skeletal, mixed Pergelic 
Cryumbrepts 

Typical pedon: Bross gravelly loam in an area of 
Mirror-Teewinot-Bross association, 2 to 40 percent 
slopes; NE1/4 of sec. 32, T. 50 N., AR. 86 W. 


A11—0 to 2 inches; very dark brown (10YR 2/2) gravelly 
loam, dark brown (10YR 4/3) dry; moderate very 
fine granular structure; very triable, slightly sticky 
and slightly plastic; 10 percent gravel, 5 percent 
cobbles, 5 percent stones; strongly acid (pH 5.1); 
clear smooth boundary. 

A12—2 to 10 inches; very dark grayish brown (10YR 
3/2) very cobbly loam, brown (10YR 5/3) dry; 
moderate medium subangular blocky structure 
parting to moderate fine granular; very friable, 
slightly sticky and slightly plastic; 10 percent gravel, 
20 percent cobbles, 5 percent stones; strongly acid 
(pH 5.2); clear wavy boundary. 
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B2—-10 to 27 inches; dark yellowish brown (10YR 3/6) 
very cobbly loam, yellowish brown (10YR 5/4) dry; 
weak medium subangular blocky structure parting to 
moderate fine granular; very friable, slightly sticky 
and slightly plastic; 20 percent gravel, 30 percent 
cobbles, 5 percent stones; very strongly acid (pH 
5.0); clear wavy boundary. 

C1—27 to 34 inches; dark yellowish brown (10YR 4/4) 
very cobbly sandy loam, light yellowish brown (10YR 
6/4) dry; weak medium subangular blocky structure 
parting to single grain; soft, loose, slightly sticky and 
slightly plastic; 15 percent gravel, 15 percent 
cobbles, 5 percent stones; strongly acid (pH 5.4); 
clear wavy boundary. 

C2—34 to 42 inches; dark yellowish brown (10YR 4/4) 
gravelly sandy loam, light yellowish brown (10YR 
6/4) dry; weak medium subangular blocky structure 
parting to single grain; soft, loose, slightly sticky and 
slightly plastic; 20 percent gravel, 5 percent cobbles; 
strongly acid (pH 5.4). 


Range In characteristics 

Profile: Depth to bedrock—60 inches or more 

Control section: Rock fragment content—35 to 60 
percent 

Umbric epipedon: Thickness—9 to 13 inches 

A? horizon: Color—value - 4 or 5 (dry) and 2 or 3 
(moist), chroma - 2 to 4; reaction—pH 4.5 to 5.5 

82 horizon: Color—value - 5 or 6 (dry) and 3 or 4 
(moist), chroma - 4 to 6; texture—ioam, fine sandy loam; 
reaction—pH 4.5 to 5.5 

C horizon: Texture—fine sandy loam, sandy loam, 
loamy fine sand; reaction—pH 4.5 to 6.0 


Burgess Series 


The Burgess series consists of moderately deep, well 
drained soils that formed in residuum derived from 
granite. These soils are on mountainsides. The natural 
vegetation is mainly Idaho fescue (Festuca idahoensis) 
and sedges (Carex spp.). Slope is 2 to 30 percent. 

Taxonomic class: Coarse-loamy, mixed Argic 
Cryoborolls 

Typical pedon: Burgess loam in an area of Lucky- 
Burgess-Hazton association, 2 to 30 percent slopes; 
SW1/4 of sec. 21, T. 50 N., R. 84 W. 


A1—0 to 3 inches; very dark brown (10YR 2/2) loam, 
dark brown (10YR 3/3) dry; weak fine and very fine 
granular structure; friable, slightly sticky and slightly 
plastic; 5 percent gravel; neutral (pH 7.0); abrupt 
wavy boundary. 

B21t—-3 to 7 inches; dark brown (10YR 3/3) gravelly 
sandy loam, dark yellowish brown (10YR 4/4) dry; 
weak fine subangular blocky structure; friable, 
slightly sticky and slightly plastic; common thin clay 
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films on faces of peds; 20 percent gravel; slightly 
acid (pH 6.5); clear wavy boundary. 

B22t—7 to 11 inches; brown (10YR 4/3) gravelly sandy 
loam, yellowish brown (10YR 5/4) dry; weak fine 
subangular blocky structure; friable, nonsticky and 
nonplastic; few thin clay films on faces of peds; 20 
percent gravel; slightly acid (pH 6.5); clear wavy 
boundary. 

C1—11 to 25 inches; brown (10YR 4/3) gravelly sandy 
loam, yellowish brown (10YR 5/4) dry; single grain; 
loose, nonsticky and nonplastic; 30 percent gravel; 
slightly acid (pH 6.5); clear wavy boundary. 

C2—25 to 29 inches; yellowish brown (10YR 5/4) very 
gravelly loamy sand, pale brown (10YR 6/3) dry; 
single grain; loose, nonsticky and nonplastic; 40 
percent angular gravel; slightly acid (pH 6.5); abrupt 
wavy boundary. 

R—29 inches; hard fractured granite. 


Range In characteristics 

Mollic epipedon: Thickness—7 to |3 inches 

A? horizon: Color—hue - 10YR or 7.5YR, value - 3 to 
5 (dry) and 2 or 3 (moist), chroma - 2 or 3; texture— 
loam, gravelly sandy loam; reaction—pH 6.6 to 7.3 

82t horizon: Color—hue - 10YR or 7.5YR, value - 4 
or 5 (dry) and 3 or 4 (moist), chroma - 3 or 4; texture— 
gravelly sandy loam, sandy loam; reaction—pH 5.1 to 6.5 

C horizon: Texture—gravelly sandy loam, gravelly 
loamy sand, very gravelly loamy sand; reaction—pH 5.1 
to 6.5 


Bynum Series 


The Bynum series consists of moderately deep, well 
drained soils that formed in residuum derived from 
interbedded shale and sandstone. These soils are on 
mountainsides and ridges. The natural vegetation is 
mainly big sagebrush (Artemisia tridentata) and |daho 
fescue (Festuca idahoensis). Slope is 10 to 30 percent. 

Taxonomic class: Fine-loamy, mixed Typic 
Cryoborolls 

Typical pedon: Bynum silt loam in an area of Owen 
Creek-Echemoor-Bynum association, 2 to 30 percent 
slopes; SE1/4 of sec. 13, T. 48 N., R. 84 W. 


A11—0 to 7 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium prismatic structure parting to moderate 
medium granular; friable, nonsticky and nonplastic, 
neutral (pH 7.0); clear wavy boundary. 

A12—7 to 11 inches; very dark grayish brown (10YR 
3/2) silty clay loam, grayish brown (10YR 5/2) dry; 
weak medium granular structure; friable, slightly 
sticky and slightly plastic; 5 percent cobbles; neutral 
(pH 7.2); gradual wavy boundary. 

B2—11 to 17 inches; olive (SY 5/3) channery clay loam, 
light brownish gray (10YR 6/2) dry; moderate fine 
subangular blocky structure; friable, sticky and 
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plastic; 20 percent channery fragments; violently 
effervescent; neutral (pH 7.2); gradual wavy 
boundary. 

C1ca—17 to 27 inches; grayish brown (2.5Y 5/2) 
channery clay loam, light brownish gray (2.5Y 6/2) 
dry; moderate fine subangular blocky structure; 
friable, sticky and plastic; 30 percent channery 
fragments; violently effervescent; mildly alkaline (pH 
7.6); gradual wavy boundary. 

C2r—27 inches; soft calcareous shale. 


Range In characteristics: 

Solum: Thickness—17 to 22 inches; depth to calcium 
carbonate—15 to 17 inches 

Control section: Texture—silty clay loam, clay loam, 
channery clay loam 

At horizon: Color—value - 4 or 5 (dry) and 2 or 3; 
reaction—pH 6.6 to 7.3 

82 horizon: Color—hue - 10YR to SY, value - 4 to6 
(dry) and 4 or 5 (moist); reaction—pH 6.6 to 7.3 

Cca horizon: Color—hue - 2.5Y or 5Y; reaction—pH 
7.4 to 7.8 


Carbol Series 


The Carbol series consists of shallow, well drained 
soils that formed in residuum derived from hard 
sandstone. These soils are on mountainsides and ridges. 
The natural vegetation is mainly Idaho fescue (Festuca 
idahoensis) and sedges (Carex spp.). Slope is 5 to 20 
percent. 

Taxonomic class: Loamy, mixed Argic Lithic 
Cryoborolls 

Typical pedon: Carbo! loam in an area of Inchau- 
Carbol association, 2 to 20 percent slopes; NW1/4 of 
sec. 28, T. 56.N., R. 9 W. 


Ai—0 to 3 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friable, slightly sticky; 10 
percent gravel; medium acid (pH 6.0); clear smooth 
boundary. 

B1i—3 to 6 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; moderate 
medium granular structure; very friable, slightly 
sticky; few thin clay films bridging sand grains; 10 
percent gravel; medium acid (pH 5.6); abrupt smooth 
boundary. 

B2t—6 to 12 inches; brown (7.5YR 4/2) gravelly sandy 
clay loam, brown (7.5YR 5/2) dry; weak medium 
subangular blocky structure parting to moderate 
medium granular; very friable, slightly sticky and 
slightly plastic; common moderately thick clay films 
on faces of peds and bridging sand grains; 15 
percent fine gravel; medium acid (pH 5.6); abrupt 
smooth boundary. 

R—12 inches; hard sandstone. 
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Range in characteristics 

Af horizon: Color—hue - 10YR or 7.5YR, value - 4 or 
5 (dry) and 2 or 3 (moist), chroma - 2 or 3; texture— 
loam, sandy loam; reaction—pH 5.6 to 6.5 

Bt horizon: color—hue - 10YR or 7.5YR, value - 5 or 
6 (dry) and 4 or 5 (moist), chroma - 2 to 4; texture— 
sandy clay loam, gravelly sandy clay loam; reaction—pH 
5.6 to 6.5 


Carbol Variant 


The Carbo! Variant consists of shallow, well drained 
soils that formed in residuum derived from limestone and 
calcareous sandstone. These soils are on 
mountainsides. The natural vegetation is mainly 
bluebunch wheatgrass (Agropyron spicatum) and prairie 
junegrass (Koe/eria cristata). Slope is 5 to 35 percent. 

Taxonomic class: Loamy, mixed Lithic Argiborolls 

Typical pedon: Carbol Variant loam in an area of 
Tolman-Beenom Variant-Carbo! Variant association, 5 to 
35 percent slopes; sec. 15, T. 56 N., R. 87 W. 


A1—0 to 4 inches; very dark grayish brown (10YR 3/2) 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine granular structure; very friable, slightly sticky 
and slightly plastic; 5 percent gravel; mildly alkaline 
(pH 7.4); clear wavy boundary. 

B2t—4 to 9 inches; dark brown (7.5YR 3/2) clay loam, 
brown (10YR 4/3) dry; strong medium and fine 
angular blocky structure; firm, sticky and plastic; 
many moderately thick clay films on faces of peds; 
10 percent gravel; mildly alkaline (pH 7.6); clear 
smooth boundary. 

B3ca—9 to 15 inches; brown (10YR 4/3) gravelly clay 
loam, brown (10YR 5/3) dry; moderate fine 
subangular blocky structure; very friable, slightly 
sticky and slightly plastic; 30 percent gravel; 
violently effervescent; mildly alkaline (pH 7.8); clear 
wavy boundary. 

R—15 inches; hard calcareous sandstone. 


Range in characteristics 

Mollic epipedon: Thickness—8 to 9 inches 

Control section: Rock fragment content—5 to 35 
percent 

Al horizon: Color—hue - 10YR or 7.5YR, value - 4 or 
5 (dry) and 2 or 3 (moist), chroma - 2 or 3; texture— 
loam, gravelly loam; reaction—pH 7.4 to 7.8 

82t horizon: Color—hue - 10YR or 7.5YR, value - 4 
or 5 (dry) and 3 or 4 (moist), chroma - 2 or 3; texture— 
clay loam, gravelly clay loam; reaction—pH 7.4 to 7.8 


Chilton Variant 


The Chilton Variant consists of deep, well drained soils 
that formed in alluvium or colluvium derived from 
limestone. These soils are on fans and foot slopes. The 
natural vegetation is mainly Utah juniper (Juniperus 


45 


osteosperma) and big sagebrush (Artemisia tridentata). 
Slope is 5 to 20 percent. 

Taxonomic class: Loamy-skeletal, mixed (calcareous), 
mesic Ustic Torriorthents 

Typical pedon: Chilton Variant very channery loam in 
an area of Chilton Variant-Sunup-Spearfish Variant 
association, 5 to 60 percent slopes; SW1/4 of sec. 31, 
T. 54.N., R. 90 W. 


A1—0 to 3 inches; dark brown (7.5YR 4/4) very 
channery loam, light brown (7.5YR 6/4) dry; weak 
medium and fine granular structure; friable, slightly 
sticky and slightly plastic; 55 percent channery 
fragments; strongly effervescent; moderately alkaline 
(pH 8.2); gradual irregular boundary. 

Cica—3 to 12 inches; brown (7.5YR 5/4) very channery 
loam, pink (7.5YR 7/4) dry; massive; friable, slightly 
sticky and slightly plastic; 55 percent channery 
fragments; violently effervescent; moderately 
alkaline (pH 8.2); gradual wavy boundary. 

C2ca—12 to 42 inches; brown (7.5YR 5/4) extremely 
channery loam, pinkish gray (7.5YR 7/2) dry; 
massive; friable, slightly sticky and slightly plastic; 70 
percent channery fragments; violently effervescent; 
strongly alkaline (pH 8.6). 


Range in characteristics 

Profile: Depth to bedrock—40 to 60 inches; rock 
fragment content—40 to 70 percent throughout 

A? horizon: Color—hue - 7.5YR to 2.5YR; reaction— 
PH 7.9 to 8.4 

Cea horizon: Color—hue - 7.5YR or 5YR; reaction— 
pH 7.9 to 9.0 


Cloud Peak Series 


The Cloud Peak series consists of moderately deep, 
well drained soils that formed in residuum or colluvium 
derived from limestone. These soils are on 
mountainsides. The natural vegetation is mainly Douglas- 
fir (Pseudotsuga menziesii) and mountain ninebark 
(Physocarpus monogynus) or Engelmann spruce (Picea 
engelmannif) and grouse whortleberry (Vaccinium 
scoparium). Slope is 5 to 45 percent. 

Taxonomic class: Loamy-skeletal, mixed Typic 
Cryoboralfs 

Typical pedon: Cloud Peak gravelly silt loam in an 
area of Cloud Peak gravelly silt loam, 5 to 45 percent 
slopes; SE1/4 of sec. 32, T. 49 N., R. 83 W. 


O1—2 inches to 0; needles and partially decomposed 
leaf litter. 

A2—0 to 2 inches; dark brown (7.5YR 4/4) gravelly silt 
loam, brown (10YR 5/3) dry; moderate medium 
granular structure; friable, slightly sticky and slightly 
plastic; 15 percent gravel; slightly acid (pH 6.3); 
clear wavy boundary. 
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B2t—2 to 12 inches; brown (10YR 4/3) very gravelly silty 
clay loam, yellowish brown (10YR 5/4) dry; 
moderate medium angular blocky structure; friable, 
sticky and plastic; common thin clay films on faces 
of peds and in pores; 40 percent gravel; slightly acid 
(pH 6.5); gradual wavy boundary. 

B38ca—12 to 22 inches; yellowish brown (10YR 5/4) very 
gravelly silty clay loam, pale brown (10YR 6/3) dry; 
weak fine and medium angular blocky structure; 
friable, slightly sticky and slightly plastic; few thin 
clay films on faces of peds; 40 percent gravel, 10 
percent cobbles; strongly effervescent; lime 
disseminated throughout; mildly alkaline (pH 7.5); 
gradual wavy boundary. 

Cca—22 to 38 inches; brown (10YR 5/3) very cobbly silt 
loam, very pale brown (10YR 7/3) dry; massive; 
friable, nonsticky and slightly plastic; 15 percent 
gravel, 40 percent cobbles; violently effervescent; 
lime in seams and disseminated; mildly alkaline (pH 
7.8); abrupt irregular boundary. 

R—38 inches; hard fractured limestone. 


Range in characteristics 

Solum: Thickness—15 to 40 inches; depth to calcium 
carbonate—12 to 22 inches 

Profile: Rock fragment content—40 to 70 percent in B 
and C horizons 

A2 horizon: Color—hue - 10YR or 7.5YR, value - 5 or 
6 (dry) and 3 or 4 (moist), chroma - 2 to 4; texture—silt 
loam, loam; reaction—pH 6.1 to 7.3 

82t horizon: Golor—hue - 10YR to 5YR, value - 4 or 
5 (dry) and 3 or 4 (moist), chroma - 2 to 6; texture—silty 
clay loam, clay loam; reaction—pH 6.1 to 7.8 

Ceca horizon: Color—hue - 7.5YR to 2.5Y, value - 5 to 
7 (dry) and 4 to 6 (moist), chroma - 2 to 4; texture— 
loam, clay loam, silt loam; reaction—pH 7.4 to 7.8 


Echemoor Series 


The Echemoor series consists of moderately deep, 
well drained soils that formed in residuum or alluvium 
derived from calcareous shale and limestone. These 
soils are on toe slopes and fans. The natural vegetation 
is mainly big sagebrush (Artemisia tridentata) and |daho 
fescue (Festuca idahoensis). Slope is 2 to 20 percent. 

Taxonomic class: Fine-loamy, mixed Argic Pachic 
Cryoborolls 

Typical pedon: Echemoor silt loam in an area of 
Owen Creek-Echemoor-Bynum association, 2 to 30 
percent slopes; NE1/4 of sec. 30, T. 54 N., R. 85 W. 


A11—0 to 2 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; strong fine 
and very fine granular structure; very friable, slightly 
sticky and slightly plastic; medium acid (pH 6.0); 
abrupt wavy boundary. 

A12—2 to 14 inches; very dark brown (10YR 2/2) silt 
loam, brown (10YR 4/3) dry; moderate fine and very 
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fine granular structure; friable, slightly sticky and 
slightly plastic; medium acid (pH 5.8); clear wavy 
boundary. 

B21t—14 to 20 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; moderate medium and 
fine subangular blocky structure; friable, sticky and 
plastic; few thin clay films on faces of peds; medium 
acid (pH 5.9); clear irregular boundary.. 

B22t—20 to 33 inches; light olive brown (2.5Y 5/4) silty 
clay loam, light yellowish brown (2.5Y 6/4) dry; weak 
fine angular blocky structure; friable, sticky and 
plastic; common thin clay films on faces of peds; 
neutral (pH 7.0); clear wavy boundary. 

Cr—33 inches; olive (5Y 5/4) clay shale fragments, pale 
olive (5Y 6/4) dry; massive; friable, sticky and very 
plastic; strongly effervescent; neutral (pH 7.3). 


Range in characteristics 

Mollic epipedon: Thickness—18 to 23 inches 

Solum: Thickness—23 to 33 inches 

Al horizon: Color—hue - 10YR or 2.5Y, value - 4 or 
5 (dry) and 2 or 3 (moist), chroma - 1 to 3; reaction—pH 
5.6 to 7.3 

82t horizon: Color—hue - 10YR to 5Y, value - 5o0r6 
(dry) and 3 to & (moist), chroma - 2 to 4; texture—silty 
clay loam, clay loam, sandy clay loam; reaction—pH 5.6 
to 7.3 


Farlow Series 


The Farlow series consists of deep, well drained soils 
that formed in calcareous colluvium derived from 
limestone. These soils are on old landslide deposits. The 
natural vegetation is mainly big sagebrush (Artemisia 
tridentata) and \daho fescue (Festuca idahoensis). Slope 
is 5 to 40 percent. 

Taxonomic class: Loamy-skeletal, mixed Typic 
Cryoborolls 

Typical pedon: Farlow gravelly loam in an area of 
Farlow-Pishkun association, 5 to 40 percent slopes; sec. 
5, T. 53.N., A. 89 W. 


A1—0 to 8 inches; very dark brown (10YR 2/2) gravelly 
loam, dark grayish brown (10YR 4/2) dry; strong fine 
granular structure; friable, nonsticky and slightly 
plastic; 25 percent gravel; slightly effervescent; 
mildly alkaline (pH 7.6); gradual irregular boundary. 

B2—8 to 16 inches; dark grayish brown (10YR 4/2) 
gravelly clay loam, pale brown (10YR 6/3) dry; 
moderate fine and medium subangular blocky 
structure; friable, slightly sticky and slightly plastic; 
30 percent gravel; violently effervescent; mildly 
alkaline (pH 7.8); gradual wavy boundary. 

Cca—16 to 45 inches; brown (10YRA 5/3) very gravelly 
clay loam, very pale brown (10YR 7/3) dry; massive; 
friable, slightly sticky and slightly plastic; 35 percent 
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gravel, 10 percent cobbles; violently effervescent: 
moderately alkaline (pH 8.2). 


Range in characteristics 

Profile: Depth to bedrock—40 to 60 inches; depth to 
calcium carbonate—5 to 6 inches 

Mollic epipedon: Thickness—8 to 9 inches 

AT horizon: Color—hue - 10YR or 2.5Y, value - 4 or 
5 (dry) and 2 or 3 (moist), chroma - 1 or 2; texture— 
loam, gravelly loam; reaction—pH 7.4 to 7.8 

82 horizon: Color—hue - 10YR or 2.5Y; texture—loam, 
gravelly loam, gravelly clay loam; reaction—pH 7.4 to 8.4 

Cca horizon: Color—hue - 10YR or 2.5Y; texture— 
very gravelly clay loam, very gravelly loam; reaction—pH 
7.9 to 8.4 


Fourmile Series 


The Fourmile series consists of deep, well drained 
soils that formed in alluvium or glacial till derived from 
granite. These soils are on old terraces and moraines. 
The natural vegetation is mainly Idaho fescue (Festuca 
idahoensis) and silky lupine (Lupinus sericeus). Slope is 
2 to 30 percent. 

Taxonomic class: Loamy-skeletal, mixed Argic 
Cryoborolls 

Typical pedon: Fourmile loam in an area of Fourmile 
loam, 2 to 30 percent slopes; NW1/4 of sec. 5, T. 50 N., 
R. 84 W. 


A—O to 6 inches; very dark brown (10YR 2/2) loam, very 
dark grayish brown (10YR 3/2) dry; weak granular 
structure; very friable, nonsticky and slightly plastic; 
5 percent gravel; medium acid (pH 5.7); clear 
smooth boundary. 

A3—6 to [0 inches; dark brown (10YR 3/3) gravelly 
loam, brown (10YR 4/3) dry; weak granular 
structure; very friable, slightly sticky and slightly 
plastic; 20 percent gravel; medium acid (pH 5.7); 
gradual wavy boundary. 

B2t—10 to 19 inches; brown (10YR 4/3) very cobbly 
sandy clay loam, yellowish brown (10YR 5/4) dry; 
moderate fine and medium subangular blocky 
structure; friable, slightly sticky and slightly plastic; 
common thin clay films on faces of peds; 25 percent 
gravel, 5 percent cobbies, 5 percent stones; medium 
acid (pH 5.6); gradual wavy boundary. 

B22t—19 to 24 inches; dark yellowish brown (10YR 4/4) 
very cobbly sandy clay loam, yellowish brown (10YR 
5/4) dry; weak subangular blocky structure; friable, 
sticky and plastic; common thin clay films on faces 
of peds; 25 percent gravel, 20 percent cobbles, 5 
percent stones; medium acid (pH 5.6); gradual wavy 
boundary. 

1i1C—24 to 41 inches; dark yellowish brown (10YR 4/4) 
extremely cobbly loamy coarse sand, light yellowish 
brown (10YR 6/4) dry; single grain; loose, nonsticky 
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and nonplastic; 25 percent gravel, 30 percent 
cobbles; 5 percent stones; slightly acid (pH 6.5). 


Range in characteristics 

Profile: Depth to bedrock—60 inches or more; rock 
fragment content—35 to 60 percent in B horizon, as 
much as 75 percent in IIC horizon 

A horizon: Color—hue - 10YR or 7.5YR, value - 3 to 
5 (dry) and 2 or 3 (moist), chroma - 1 to 3; texture— 
loam, gravelly loam; reaction—pH 5.6 to 7.3 

82t horizon: Color—hue - 10YR or 7.5YR, value - 5 
or 6 (dry) and 4 or 5 (moist), chroma - 2 to 4; reaction— 
pH 5.6 to 6.5 


Foxton Series 


The Foxton series consists of moderately deep, well 
drained soils that formed in residuum derived from 
interbedded shale, limestone, and sandstone. These 
soils are on mountainsides. The natural vegetation is 
mainly lodgepole pine (Pinus contorta) and grouse 
whortleberry (Vaccinium scoparium). Slope is 2 to 5 
percent. 

Taxonomic class: Fine, mantmorillonitic Typic 
Cryoboralfs 

Typical pedon: Foxton loam in an area of Sapphire- 
Bottle-Foxton association, 2 to 35 percent slopes; 
SW1/4 of sec. 4, T. 56.N., R. 89 W. 


O2—3 inches to 0; partially decomposed plant material. 

A2—0 to 5 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; moderate fine 
platy structure and moderate medium subangular 
blocky; friable, slightly sticky and slightly plastic; 5 
percent gravel; slightly acid (pH 6.2); clear wavy 
boundary. 

B2t—5 to 13 inches; reddish brown (5YR 4/4) clay, 
reddish brown (SYR 5/4) dry; moderate medium and 
fine prismatic structure parting to strong medium 
angular blocky; very firm, very sticky and very 
plastic; continuous thick clay films on faces of peds; 
10 percent gravel; slightly acid (pH 6.4); clear wavy 
boundary. 

B22t—13 to 26 inches; reddish brown (5YR 4/4) cobbly 
clay, reddish brown (SYR 5/4) dry; moderate coarse 
angular blocky structure; very firm, very sticky and 
very plastic; common moderately thick clay films on 
faces of peds; 5 percent gravel, 5 percent cobbles; 
mildly alkaline (pH 7.4); clear wavy boundary. 

R—26 inches; interbedded hard noncalcareous 
sandstone, shale, and limestone. 


Range in characteristics 

A2 horizon: Color—hue - 10YR or 7.5YR, value - 5 or 
6 (dry) and 4 or 5 (moist), chroma - 2 to 4; texture— 
loam, silt loam, sandy clay loam, clay loam; reaction—pH 
5.6 to 6.5 
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82t horizon: Color—hue - 10YR to 2.5YR, value - 4 
to 6 (dry) and 3 or 4 (moist), chroma - 3 to 6; texture— 
silty clay loam, clay loam, clay, cobbly clay; reaction—pH 
6.6 to 7.8 


Frisco Series 


The Frisco series consists of deep, well drained soils 
that formed in glacial till derived from granite. These 
soils are on moraines. The natural vegetation is mainly 
lodgepole pine (Pinus contorta) and grouse whortleberry 
(Vaccinium scoparium). Slope is 2 to 4 percent. 

Taxonomic class: Loamy-skeletal, mixed Typic 
Cryoboralfs 

Typical pedon: Frisco loam in an area of Frisco- 
Troutville association, 2 to 40 percent slopes; sec. 32, T. 
50 N., R. 86 W. 


O—2 inches to 0; needles, twigs, and partly 
decomposed litter. 

A1—0 to 2 inches; very dark grayish brown (10YR 3/2) 
loam, brown (10YR 5/3) dry; moderate fine granular 
structure; very friable, slightly sticky and slightly 
plastic; 5 percent gravel; medium acid (pH 6.0); 
abrupt wavy boundary. 

A2—2 to 4 inches; brown (10YR 5/3) cobbly sandy 
loam, light gray (10YR 7/2) dry; weak moderate 
platy structure parting to weak fine subangular 
blocky; very friable, slightly sticky and slightly plastic; 
10 percent gravel, 10 percent cobbles; medium acid 
(pH 5.6); clear irregular boundary. 

A&B—4 to 23 inches; brown (10YR 5/3) and dark 
yellowish brown (10YR 4/4) very cobbly heavy 
sandy loam, very pale brown (10YR 7/3) dry; 
moderate fine subangular blocky structure; friable, 
slightly sticky and slightly plastic; few thin clay films 
on some faces of peds; 10 percent gravel, 25 
percent cobbles, 10 percent stones; medium acid 
(pH 5.6); gradual irregular boundary. 

B2t—23 to 45 inches; dark yellowish brown (10YR 4/4) 
very stony sandy clay loam, light yellowish brown 
(10YR 6/4) dry; moderate medium subangular 
blocky structure; friable, sticky and plastic; common 
moderately thick clay films on faces of peds and 
bridging sand grains; light colored sand grains on 
some faces of peds; 10 percent gravel, 25 percent 
cobbles, 20 percent stones; medium acid (pH 5.7); 
clear irregular boundary. 

B3—45 to 50 inches; yellowish brown (10YR 5/4) very 
stony heavy sandy loam, very pale brown (10YR 
7/3) dry; weak fine subangular blocky structure; 
friable, slightly sticky and slightly plastic; few thin 
clay films on faces of peds; 5 percent gravel, 25 
percent cobbles, 20 percent stones; medium acid 
(pH 5.9); clear irregular boundary. 

C—50 to 60 inches; yellowish brown (10YR 5/6) 
extremely stony sandy loam, very pale brown (10YR 
7/4) dry; single grain; loose, nonsticky and 
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nonplastic; 20 percent gravel, 25 percent cobbles, 
20 percent stones; medium acid (pH 5.9). 


Range In characteristics 

Protile: Depth to bedrock—60 inches or more; rock 
fragment content—5 to 20 percent in A horizon, 35 to 65 
percent in B and C horizons (dominantly cobbles and 
stones) 

A2 horizon: Color—value - 5 to 7 (dry) and 4 or 5 
(moist), chroma - 2 or 3; reaction—pH 5.1 to 6.5 

82t horizon: Color—value - 5 or 6 (dry) and 4 or 5 
(moist), chroma - 4 or 5; reaction—pH 5.1 to 6.5 


Gateway Series 


The Gateway series consists of moderately deep, well 
drained soils that formed in residuum derived from 
interbedded shale and sandstone. These soils are on 
mountainsides. The natural vegetation is mainly 
Engelmann spruce (Picea engefmannil) and grouse 
whortleberry (Vaccinium scoparium). Slope is 2 to 35 
percent. 

Taxonomic class: Fine, montmorillonitic Typic 
Cryoboralfs 

Typical pedon: Gateway loam in an area of Tongue 
River-Gateway association, 2 to 35 percent slopes; 
NW1/4 of sec. 6, T. 54 N., R. 88 W. 


©1—1 inch to 0; partly decomposed twigs and needles. 

A1—O to 1 inch; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; weak fine platy 
structure and moderate fine granular; friable, 
nonsticky and nonplastic; slightly acid (pH 6.4); clear 
wavy boundary. 

A2—1 inch to 3 inches; dark grayish brown (10YR 4/2) 
clay loam, light brownish gray (10YR 6/2) dry; 
moderate medium and fine platy structure; friable, 
slightly sticky and slightly plastic; slightly acid (pH 
6.4); gradual irregular boundary. 

B&A—3 to 6 inches; grayish brown (2.5Y 5/2) clay, light 
brownish gray (2.5Y 6/2) dry; strong fine subangular 
blocky structure and weak medium platy; firm, sticky 
and plastic; common moderately thick clay films on 
faces of peds; slightly acid (pH 6.4); gradual irregular 
boundary. 

B21t—6 to 10 inches; grayish brown (2.5Y 5/2) clay, 
light brownish gray (2.5Y 6/2) dry; strong medium 
and fine subangular blocky structure; firm, sticky and 
plastic; many moderately thick clay films on faces of 
peds; slightly acid (pH 6.4); gradual irregular 
boundary. 

B22t—10 to 18 inches; olive (5Y 5/3) clay, pale olive (5Y 
6/3) dry; strong medium and coarse subangular 
blocky structure; firm, very sticky and very plastic; 
continuous thick clay films on faces of peds; slightly 
acid (pH 6.4); gradual wavy boundary. 
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C—18 to 26 inches; olive (5Y 5/4) clay, pale olive (5Y 
6/3) dry; massive; firm, sticky and plastic; neutral 
(pH 6.6); gradual wavy boundary. 

C2r—26 to 28 inches; soft shale. 


Range in characteristics 

Profile: Rock fragment content—O to 30 percent 
throughout 

A2 horizon: Color—hue - 10YR to 2.5Y, value - 5 to 
7 (dry) and 3 or 4 (moist), chroma - 1 to 4; texture— 
loam, clay loam, silt loam, silty clay loam; reaction—pH 
5.6 to 6.5 

B82t horizon: Color—hue - 7.5YR to 5Y, value - 6 or 7 
(dry) and 4 or 5 (moist), chroma - 2 to 4; texture—clay 
loam, clay, silty clay loam, silty clay; reaction—pH 5.6 to 
7.3 


Granile Series 


The Granile series consists of deep, well drained soils 
that formed in residuum derived from granite. These soils 
are on mountainsides. The natural vegetation is mainly 
lodgepole pine (Pinus contorta) and grouse whortleberry 
(Vaccinium scoparium). Slope is 5 to 25 percent. 

Taxonomic class: Loamy-skeletal, mixed Typic 
Cryoboralfs 

Typical pedon: Granile gravelly sandy loam in an area 
of Tellman-Granile-Agneston association, 2 to 20 percent 
slopes; sec. 26, T. 49 N., R. 84 W. 


O1—1 inch to 0; partly decomposed needles and twigs. 

A1—0 to 2 inches; dark yellowish brown (10YR 3/4) 
gravelly sandy loam, brown (10YR 5/3) dry; 
moderate fine granular structure; slightly sticky and 
slightly plastic; 5 percent gravel; medium acid (pH 
5.7); clear wavy boundary. 

A2—2 to 8 inches; dark yellowish brown (10YR 4/4) very 
gravelly coarse sandy loam, pale brown (10YR 6/3) 
dry; moderate fine subanqgular blocky structure; 
nonsticky and nonplastic; 25 percent gravel, 10 
percent cobbles; medium acid (pH 5.9); gradual 
wavy boundary. 

A&B—8 to 12 inches; dark yellowish brown (10YR 4/4) 
and yellowish brown (10YR 5/4) very gravelly sandy 
clay loam, pale brown (10YR 6/3) and light 
yellowish brown (10YR 6/4) dry; moderate fine and 
medium subangular blocky structure; slightly sticky 
and plastic; few thin clay films on faces of peds; 25 
percent gravel, 5 percent cobbles; medium acid (pH 
5.8); gradual wavy boundary. 

B2t—12 to 20 inches; yellowish brown (10YR 5/4) very 
cobbly sandy clay loam, light yellowish brown (10YR 
6/4) dry; moderate fine and medium subangular 
blocky structure; slightly sticky and plastic; common 
thin clay films on faces of peds; 25 percent gravel, 
20 percent cobbles; medium acid (pH 5.8); clear 
wavy boundary. 
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C—20 to 45 inches; brown (10YR 5/3) very cobbly 
sandy loam, yellowish brown (10YR 5/4) dry; single 
grain; nonsticky and nonplastic; 10 percent gravel, 
40 percent cobbles; medium acid (pH 5.7); abrupt 
smooth boundary. 

R—45 inches; hard granite. 


Range in characteristics 

Profile: Depth to bedrock—40 to 60 inches; rock 
fragment content—35 to 55 percent in major part af the 
solum 

A2 horizon: Color—value - 6 or 7 (dry) and 4 or § 
(moist), chroma - 2 to 4; reaction—pH 5.1 to 6.0 

82t horizon: Color—value - 5 or 6 (dry) and 4 or 5 
(moist), chroma - 3 or 4; reaction—pH 5.1 to 6.0 


Grobutte Series 


The Grobutte series consists of deep, well drained 
soils that formed in colluvium derived from limestone and 
shale. These soils are on mountainsides and old 
landslide deposits. The natural vegetation is mainly 
bluebunch wheatgrass (Agropyron spicatum) and black 
sagebrush (Artemisia arbuscula nova). Slope is 8 to 60 
percent. 

Taxonomic class: Loamy-skeletal, mixed (calcareous), 
frigid Ustic Torriorthents 

Typical pedon: Grobutte very gravelly loam in an area 
of Grobutte very gravelly loam, 8 to 60 percent slopes; 
NW1/4 of sec. 10, T. 53 N., R. 90 W. 


A—0 to 3 inches; dark grayish brown (10YR 4/2) very 
gravelly loam, light brownish gray (10YR 6/2) dry; 
weak fine granular structure; friable, slightly sticky 
and slightly plastic; 25 percent gravel, 10 percent 
cobbles; violently effervescent; moderately alkaline 
(pH 8.2); gradual wavy boundary. 

C—3 to 10 inches; brown (10YR 5/3) very gravelly loam, 
very pale brown (10YR 7/3) dry; massive; friable, 
slightly sticky and slightly plastic; 25 percent gravel, 
10 percent cobbles; violently effervescent; 
moderately alkaline (pH 8.2); gradual irregular 
boundary. 

C2—10 to 41 inches; pale brown (10YR 6/3) extremely 
gravelly loam, very pale brown (10YR 7/3) dry; 
massive; friable, slightly sticky and slightly plastic; 50 
percent gravel, 10 percent cobbles; violently 
effervescent; moderately alkaline (pH 8.2). 


Range in characteristics 

Profile: Depth to bedrock—60 inches or more; rock 
fragment content—35 to 65 percent throughout 

A horizon: Color—hue - 10YR or 2.5Y, value - 4 to 6 
(dry) and 3 or 4 (moist), chroma - 2 or 3; texture—loam, 
clay loam; reaction—pH 7.9 to 8.4 
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C horizon: Color—hue - 10YR to 5Y, value - 6 to 8 
(dry) and 4 to 6 (moist), chroma - 3 or 4; texture—loam, 
clay loam; reaction—pH 7.9 to 8.4 


Hanson Series 


The Hanson series consists of deep, well drained soils 
that formed in calcareous alluvium derived from 
limestone. These soils are on alluvial fans, terraces, and 
terrace breaks. The natural vegetation is mainly Idaho 
fescue (Festuca idahoensis) and silky lupine (Lupinus 
sericeus). Slope is 0 to 30 percent. 

Taxonomic class: Loamy-skeletal, carbonatic Calcic 
Cryoborolls 

Typical pedon: Hanson very cobbly loam in an area 
of Hanson-Raynesford association, 0 to 30 percent 
slopes; SW1/4 of sec. 23, T. 56 N., R. 89 W. 


A1—0 to 2 inches; very dark grayish brown (10YR 3/2) 
very cobbly loam, dark grayish brown (10YR 4/2) 
dry; moderate fine granular structure; very friable, 
slightly sticky and slightly plastic; 20 percent gravel, 
25 percent cobbles; mildly alkaline (pH 7.4); abrupt 
wavy boundary. 

Cica—2 to 12 inches; brown (10YR 5/3) very cobbly 
loam, pinkish gray (7.5YR 6/2) dry; weak fine 
subangular blocky structure parting to moderate very 
fine granular; very friable, slightly sticky and slightly 
plastic; 20 percent gravel, 25 percent cobbles; 
strongly effervescent; moderately alkaline (pH 8.0); 
clear wavy boundary. 

C2ca—12 to 28 inches; light gray (10YR 7/2) very 
cobbly loam, white (10YR 8/1) dry; moderate 
medium subangular blocky structure parting to 
moderate very fine granular; very friable, slightly 
sticky and slightly plastic; 25 percent gravel, 5 
percent cobbles; violently effervescent; lime coating 
gravel and disseminated throughout; moderately 
alkaline (pH 8.2); clear wavy boundary. 

C3ca—28 to 41 inches; light gray (10YR 7/2) very 
cobbly loam, white (10YR 8/1) dry; moderate 
medium subangular blocky structure; very friable, 
slightly sticky and slightly plastic; 20 percent gravel, 
5 percent cobbles; violently effervescent; lime 
coating gravel and disseminated throughout; 
moderately alkaline (pH 8.4). 


Range in characteristics 

Profile: Depth to bedrock—60 inches or more 

Mollic epipedon: Thickness—8 to 12 inches 

A horizon: Color—value - 3 to 5 (dry) and 2or3 
(moist), chroma - 1 or 2; texture—very cobbly loam, 
gravelly loam; reaction—pH 6.6 to 7.8 

Cca horizon: Color—value - —6 to 8 (dry) and 4 to 7 
(moist), chroma - 1 to 3; texture—very cobbly loam, very 
gravelly loam, very gravelly clay loam; reaction—pH 7.9 
to 9.0 


Soil Survey 


Hanson Variant 


The Hanson Variant consists of moderately deep, well 
drained soils that formed in colluvium derived from 
limestone. These soils are on mountainsides. The natural 
vegetation is mainly Idaho fescue (Festuca idahoensis) 
and bluebunch wheatgrass (Agropyron spicatum). Limber 
pine (Pinus flexilis) and ponderosa pine (Pinus 
ponderosa) form a very sparse overstory. Slope is 10 to 
60 percent. 

Taxonomic class: Loamy-skeletal, carbonatic Calcic 
Cryoborolls 

Typical pedon: Hanson Variant very gravelly silt loam 
in an area of Hanson Variant-Starley association, 10 to 
60 percent slopes; sec. 15, T. 58 N., R. 90 W. 


A1—0 to 9 inches; very dark grayish brown (10YR 3/2) 
very gravelly silt loam, brown (10YR 5/3) dry; 
moderate medium granular structure; friable, slightly 
sticky and slightly plastic; 35 percent fine gravel; 
slightly effervescent; neutral (pH 7.2); clear wavy 
boundary. 

C1ca—9 to 16 inches; dark brown (10YR 4/3) very 
gravelly loam, pale brown (10YR 6/3) dry; moderate 
medium granular structure; friable, slightly sticky and 
slightly plastic; 40 percent fine gravel; strongly 
effervescent; lime coatings on gravel undersides; 
mildly alkaline (pH 7.4); clear smooth boundary. 

C2ca—16 to 24 inches; brown (10YR 5/3) very gravelly 
loam, very pale brown (10YR 7/3) dry; moderate 
fine subangular blocky structure; friable, slightly 
sticky and slightly plastic; 45 percent fine gravel; 
violently effervescent; lime coatings on gravel 
undersides; mildly alkaline (pH 7.6); abrupt irregular 
boundary. 

R—24 inches; hard fractured limestone. 


Range in characteristics 

Mollic epipedon: Thickness—8 to 10 inches 

Control section: Rock fragment content—35 to 70 
percent 

Al horizon: Color—value - 4 or 5 (dry) and 2 or 3 
(moist), chroma - 2 or 3; texture—silt loam, loam 

Cea horizon:color—value - 6 or 7 (dry) and 4 to 6 
(moist), chroma - 2 or 3; reaction—pH 7.4 to 7.8 


Hazton Series 


The Hazton series consists of shallow, well drained 
soils that formed in residuum derived from granite. These 
soils are on mountainsides and ridges. The natural 
vegetation is mainly Idaho fescue (Festuca idahoensis) 
and sedges (Carex spp.). Slope is 2 to 30 percent. 

Taxonomic class: Loamy, mixed Lithic Cryoborolls 

Typical pedon: Hazton gravelly sandy loam in an area 
of Lucky-Burgess-Hazton association, 2 to 30 percent 
slopes; sec. 28, T. 56 N., R. 87 W. 


Bighorn National Forest, Wyoming 


A1—0 to 7 inches; very dark grayish brown (10YR 3/2) 
gravelly sandy loam, dark brown (10YR 3/3) dry; 
moderate medium granular structure; friable, slightly 
sticky and slightly plastic; 5 percent gravel; neutral 
(pH 6.7); clear smooth boundary. 

C—7 to 13 inches; dark yellowish brown (10YR 4/4) 
gravelly coarse sandy loam, yellowish brown (10YR 
5/4) dry; weak medium subangular blocky structure 
parting to single grain; friable, nonsticky and 
nonplastic; 30 percent gravel; neutral (pH 6.7); 
abrupt smooth boundary. 

R—13 inches; hard granite. 


Range in characteristics 

Mollic epipedon: Thickness—7 to 12 inches; rock 
fragment content—5 to 35 percent (fine gravel) 

A? horizon: Color—value - 3 to 6 (dry) and 2 or 3 
(moist), chroma - 2 to 4; texture—gravelly sandy loam, 
gravelly coarse sandy loam; reaction—pH 6.1 to 7.3 

C horizon: Texture—gravelly sandy loam, gravelly 
coarse sandy loam; reaction—pH 6.1 to 7.3 


Inchau Series 


The Inchau series consists of moderately deep, well 
drained soils that formed in residuum or alluvium derived 
from soft sandstone. These soils are on mountainsides 
and fans. The natural vegetation is mainly Idaho fescue 
(Festuca idahoensis) and. sedges (Carex spp.). Slope is 2 
to 20 percent. 

Taxonomic class: Fine-loamy, mixed Argic 
Cryoborolls 

Typical pedon: Inchau loam in an area of Inchau- 
Carbol association, 2 to 20 percent slopes; sec. 33, T. 
56 N., R. 91 W. 


A1—0 to 7 inches; very dark grayish brown (10YR 3/2) 
loam, brown (10YR 5/3) dry; moderate medium 
granular structure; very friable, slightly sticky and 
slightly plastic; medium acid (pH 6.1); clear smooth 
boundary. 

B1—7 to 14 inches; dark yellowish brown (10YR 3/4) 
clay loam, pale brown (10YR 6/3) dry; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; friable, sticky and plastic; few 
thin clay films on faces of peds; medium acid (pH 
6.1); clear smooth boundary. 

B2t—14 to 20 inches; yellowish brown (10YR 5/4) clay 
loam, very pale brown (10YR 7/4) dry; moderate 
medium subangular blocky structure; friable, sticky 
and plastic; common moderately thick clay films on 
faces of peds; 5 percent gravel; medium acid (pH 
6.1); clear wavy boundary. 

C1—20 to 28 inches; light olive brown (2.5Y 5/4) 
gravelly clay loam, pale yellow (2.5Y 7/4) dry; 
massive; friable, sticky and plastic; 30 percent 
gravel; strongly acid (pH 5.5); gradual wavy 
boundary. 
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C2r—28 to 34 inches; soft noncalcareous sandstone. 


Range In characteristics 

Mollic epipedon: Thickness—7 to 12 inches 

A horizon: Color—value - 3 to 5 (dry) and 2 or 3 
(moist), chroma - 2 or 3; reaction—pH 6.1 to 6.5 

82t horizon: Color—hue - 10YR or 7.5YR, value - 4 
to 7 (dry) and 4 or 5 (moist), chroma - 2 to 4; texture— 
clay loam, gravelly clay loam; reaction—pH 6.1 to 6.5 


Leavitt Series 


The Leavitt series consists of deep, well drained soils 
that formed in alluvium or colluvium derived from 
limestone. These soils are on toe slopes and fans. The 
natural vegetation is mainly Idaho fescue (Festuca 
idahoensis) and silky lupine (Lupinus sericeus). Slope is 
2 to 30 percent. 

Taxonomic class: Fine-loamy, mixed Argic 
Cryoborolls 

Typical pedon: Leavitt loam in an area of Leavitt- 
Passcreek association, 2 to 30 percent slopes; SE1/4 of 
sec. 26, T. 49 N., R. 87 W. 


A11—0 to 3 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak medium 
subangular blocky structure parting to moderate fine 
granular; very friable, slightly sticky and slightly 
plastic; neutral (pH 6.6); clear smooth boundary. 

A12—38 to 12 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium subangular blocky structure parting to 
moderate fine granular; very friable, slightly sticky 
and slightly plastic; neutral (pH 6.6); clear wavy 
boundary. 

B2t—12 to 25 inches; dark brown (10YR 4/3) silty clay 
loam, brown (7.5YR 5/4) dry; moderate medium and 
fine subangular blocky structure; firm, sticky and 
plastic; many moderately thick clay films on faces of 
peds; neutral (pH 6.7); clear smooth boundary. 

B3ca—25 to 30 inches; brown (7.5YR 5/4) gravelly silty 
clay loam, pale brown (10YR 6/3) dry; moderate 
medium subangular blocky structure; firm, sticky and 
plastic; 20 percent gravel; strongly effervescent; 
mildly alkaline (pH 7.6); clear smooth boundary. 

Cca—30 to 44 inches; brown (7.5YR 5/4) gravelly silty 
clay loam, pale brown (10YR 6/3) dry; massive; 

. Sticky and plastic; 25 percent gravel; violently 
effervescent; moderately alkaline (pH 8.0). 


Range in characteristics 

Mollic epipedon: Thickness—10 to 15 inches 

Profile: Depth to bedrock—60 inches or more; depth to 
calcium carbonate—7 to 30 inches 

Solum: Thickness—25 to 30 inches 


52 


A horizon: Color—value - 3 or 4 (dry) and 2 or 3 
(moist), chroma - 1 to 3; texture—loam, silt loam; 
reaction—pH 6.6 to 7.3 

82t horizon: Color—hue - 10YR or 7.5YR, value - 5 
or 6 (dry) and 3 or 4 (moist), chroma - 1to 4; texture— 
clay loam, silty clay loam; reaction—pH 6.1 to 7.3 

Cca horizon: Color—hue - 10YR or 7.5YR, value - 6 
to 8 (moist), chroma - 2 to 4; texture—loam, gravelly 
clay loam, gravelly silty clay loam 


Leighcan Series 


The Leighcan series consists of deep, well drained 
soils that formed in colluvium or residuum derived from 
granite. These soils are on mountainsides. The natural 
vegetation is mainly Engelmann spruce (Picea 
engelmannil) and grouse whortleberry (Vaccinium 
scoparium). Slope is 5 to 30 percent. 

Taxonomic class: Loamy-skeletal, mixed Dystric 
Cryochrepts 

Typical pedon: Leighcan gravelly loam in an area of 
Agneston-Leighcan association, 5 to 30 percent slopes; 
sec. 1, T. 48N., R. 86 W. 


O1—1 inch to 0; needles and twigs. 

A1—0 to 3 inches; very dark brown (10YR 2/2) gravelly 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine and medium granular structure; friable, slightly 
sticky and slightly plastic; 15 percent gravel; medium 
acid (pH 6.0); clear smooth boundary. 

A2—3 to 6 inches; brown (10YR 4/3) gravelly loam, pale 
brown (10YR 6/3) dry; weak medium subangular 
blocky structure parting to fine granular; very friable, 
slightly sticky and slightly plastic; 15 percent gravel; 
medium acid (pH 5.8); clear smooth boundary. 

B2—6 to 20 inches; dark yellowish brown (10YR 4/6) 
cobbly coarse sandy loam, very pale brown (10YR 
7/4) dry; weak medium subangular blocky structure 
parting to single grain; loose, nonsticky and 
nonplastic; 5 percent gravel, 20 percent cobbles; 
strongly acid (pH 5.5); gradual smooth boundary. 

B22—20 to 30 inches; brown (10YR 4/3) very cobbly 
sandy loam, light yellowish brown (10YR 6/4) dry; 
weak medium subangular blocky structure parting to 
single grain; loose, nonsticky and nonplastic; 15 
percent gravel, 25 percent cobbles; strongly acid 
(pH 5.5); gradual smooth boundary. 

C1—30 to 42 inches; very dark grayish brown (10YR 
3/2) very cobbly sand, brown (10YR 5/3) dry; single 
grain; loose, nonsticky and nonplastic; 5 percent 
gravel, 35 percent cobbles, 5 percent stones; 
medium acid (pH 5.6); abrupt irregular boundary. 

R—42 inches; hard fractured gneiss and hornblende 
schist. 


Range in characteristics 
Profile: Depth to bedrock—40 to 60 inches 


Soil Survey 


A2 horizon: Color—value - 5 or 6 (dry) and 4 or 5 
(moist), chroma - 2 or 3; texture—loam, gravelly loam, 
cobbly loam, gravelly coarse sandy loam; reaction—pH 
5.1 to 6.0 

82 horizon: Color—value - 6 or 7 (dry) and 4 or 5 
(moist), chroma - 3 to 6; texture—cobbly coarse sandy 
loam, very cobbly sandy loam; reaction—pH 5.1 to 5.5 


Lucky Series 


The Lucky series consists of moderately deep, well 
drained soils that formed in residuum derived from 
granite. These soils are on mountainsides. The natural 
vegetation is mainly Idaho fescue (Festuca idahoensis) 
and sedges (Carex spp.). Slope is 2 to 30 percent. 

Taxonomic class: Fine-loamy, mixed Argic 
Cryoborolls 

Typical pedon: Lucky gravelly loam in an area of 
Lucky-Burgess-Hazton association, 2 to 30 percent 
slopes; sec. 17, T. 55 N., R. 88 W. 


A1—0 to 7 inches; very dark grayish brown (10YR 3/2) 
gravelly loam, dark brown (10YR 4/3) dry; weak 
medium and fine granular structure; soft, very friable, 
slightly sticky and slightly plastic; 5 percent gravel; 
slightly acid (pH 6.4); clear wavy boundary. 

B—7 to 13 inches; dark brown (10YR 3/3) gravelly 
heavy sandy loam, dark yellowish brown (10YR 4/4) 
dry; weak medium subangular blocky structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; few thin clay films on faces of peds; 10 
percent gravel, 5 percent cobbles; medium acid (pH 
6.0); clear wavy boundary. 

B2t—13 to 20 inches; brown (10YR 4/3) gravelly sandy 
clay loam, yellowish brown (10YR 5/6) dry; weak 
medium subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; few 
thin clay films on faces of peds; 30 percent gravel; 
medium acid (pH 6.0); gradual wavy boundary. 

C—20 to 30 inches; dark yellowish brown (10YR 4/4) 
very gravelly coarse sandy loam, strong brown 
(7.5YR 5/6) dry; single grain; loose, nonsticky and 
nonplastic; 40 percent gravel; medium acid (pH 6.0); 
abrupt smooth boundary. 

R—30 inches; hard granite. 


Range in characteristics 

Mollic epipedon: Thickness—7 to 15 inches; rock 
fragment content—5 to 35 percent in control section 

A horizon: Texture—gravelly loam, sandy loam; 
reaction—pH 5.6 to 7.3 

82t horizon: Color—value - 4 to 6 (dry) and 3 or 4 
(moist), chroma - 3 to 6; reaction—pH 5.6 to 7.3 


Bighorn National Forest, Wyoming 


Mirror Series 


The Mirror series consists of moderately deep, well 
drained soils that formed in colluvium or residuum 
derived from granite. These soils are on mountainsides 
and toe slopes. The natural vegetation is mainly an 
alpine plant community. Slope is 2 to 20 percent. 

Taxonomic class: Loamy-skeletal, mixed Pergelic 
Cryumbrepts 

Typical pedon: Mirror cobbly loam in an area of 
Mirror-Teewinot-Bross association, 2 to 40 percent 
slopes; SW1/4 of sec. 20, T. 50 N., R. 86 W. 


A1—0 to 10 inches; very dark grayish brown (10YR 3/2) 
cobbly loam, grayish brown (10YR 5/2) dry; 
moderate fine granular structure; very friable, slightly 
sticky and slightly plastic; 10 percent gravel, 10 
percent cobbles, 5 percent stones; very strongly 
acid (pH 5.0); clear wavy boundary. 

B—10 to 22 inches; dark yellowish brown (10YR 4/4) 
very cobbly loam, light yellowish brown (10YR 6/4) 
dry; moderate fine and very fine. subangular blocky 
structure; very friable, slightly sticky and slightly 
plastic; 20 percent gravel, 15 percent cobbles, 5 
percent stones; very strongly acid (pH 4.7); clear 
wavy boundary. 

B2—22 to 33 inches; yellowish brown (10YR 5/4) very 
cobbly loam, light yellowish brown (10YR 6/4) dry; 
weak fine subangular blocky structure; friable, sticky 
and plastic; 20 percent gravel, 20 percent cobbles; 
very strongly acid (pH 4.7); abrupt wavy boundary. 

R—33 inches; hard fractured granite. 


Range In characteristics 

Umbric epipedon: Thickness—8 to 12 inches 

Control section-rock fragment content—35 to 60 
percent 

A? horizon: Color—hue - 10YR or 7.5YR, value - 3 to 
5 (dry) and 2 or 3 (moist), chroma - 2 to 4; texture— 
sandy loam, loam, coarse sandy loam; reaction—pH 4.5 
to 5.5 B2 horizon; color—hue - 10YR or 7.5YR, 
value - 4-to 6 (dry) and 3 or 4 (moist), chroma - 3 or 4; 
texture—sandy loam, loam; reaction—pH 4.5 to 5.5 


Nathrop Series 


The Nathrop series consists of moderately deep, well 
drained soils that formed in residuum and alluvium 
derived from limestone. These soils are on 
mountainsides. The natural vegetation is mainly Idaho 
fescue (Festuca idahoensis) and silky lupine (Lupinus 
sericeus). Slope is 2 to 30 percent. 

Taxonomic class: Loamy-skeletal, mixed Argic 
Cryoborolls 

Typical pedon: Nathrop loam in an area of Nathrop- 
Passcreek-Starley association, 2 to 30 percent slopes; 
SE1/4 of sec. 28, T. 54.N., R. 85 W. 
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A1—0 to 8 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; strong fine and 
medium granular structure; friable, slightly sticky and 
slightly plastic; neutral (pH 6.6); clear wavy 
boundary. 

B2t—8 to 14 inches; dark brown (10YR 3/3) very cobbly 
clay loam, brown (10YR 4/3) dry; moderate medium 
and fine subangular blocky structure; friable, slightly 
sticky and slightly plastic; common moderately thick 
clay films on faces of peds; 10 percent gravel, 30 
percent cobbles; neutral (pH 6.8); clear wavy 
boundary. 

B3ca—14 to 23 inches; dark yellowish brown (10YR 4/4) 
very cobbly clay loam, yellowish brown (10YR 5/4) 
dry; weak fine and medium subangular blocky 
structure; firm, slightly sticky and plastic; common 
moderately thick clay films on faces of peds and 
pores; 40 percent cobbles; strongly effervescent; 
mildly alkaline (pH 7.5); clear wavy boundary. 

Cca—23 to 38 inches; yellowish brown (10YR 5/4) very 
cobbly clay loam, light yellowish brown (10YR 6/4) 
dry; massive; firm, slightly sticky and plastic; 45 
percent cobbles; violently effervescent; lime in 
nodules, in filaments, and as coatings on rock 
fragments; mildly alkaline (pH 7.5); abrupt wavy 
boundary. 

R—38 inches; hard fractured limestone. 


Range in characteristics 

Mollic epipedon: Thickness—9 to 15 inches 

Profile: Depth to calcium carbonate—9 to 23 inches; 
rock fragment content—35 to 50 percent in B and C 
horizons 

Solum: Thickness—5 to 33 inches 

A horizon: Color—hue - 10YR or 7.5YR, value - 4 or 
5 (dry) and 2 or 3 (moist), chroma - 1 to 3; texture— 
loam, silt loam; reaction—pH 6.6 to 7.3 

82t horizon: Color—hue - 10YR to 5YR, value - 4 or 
5 (dry) and 3 or 4 (moist), chroma - 2 to 4; texture—silty 
clay loam, clay loam; reaction—pH 6.6 to 7.8 

Cca horizon: Hue—10YR or 7.5YR; texture—silt loam, 
silty clay loam, clay loam; reaction—pH 6.6 to 8.4 


Nathrop Variant 


The Nathrop Variant consists of moderately deep, well 
drained soils that formed in residuum derived from 
interbedded noncalcareous and calcareous sandstone. 
These soils are on mountainsides and toe slopes. The 
natural vegetation is mainly Idaho fescue (Festuca 
idahoensis) and silky lupine (Lupinus sericeus). Slope is 
5 to 20 percent. 

Taxonomic class: Loamy-skeletal, mixed Argic 
Cryoborolls 

Typical pedon: Nathrop Variant channery very fine 
sandy loam in an area of Nathrop Variant-Nielsen- 
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Passcreek association, 2 to 35 percent slopes; NE1/4 of 
sec. 3, T. 57 N., R. 90 W. 


Ai—O to 7 inches; very dark brown (10YR 2/2) channery 
very fine sandy loam, grayish brown (10YR 5/2) dry; 
weak very fine granular structure parting to single 
grain; very friable, slightly sticky and slightly plastic, 
20 percent channery fragments; slightly acid (pH 
6.4); clear smooth boundary. 

B2t—7 to 14 inches; brown (10YR 4/3) very channery 
fine sandy clay loam, brown (10YR 5/3) dry; 
moderate medium and coarse subangular blocky 
structure; friable, slightly sticky and slightly plastic; 
few thin clay films bridging sand grains; 35 percent 
channery fragments; neutral (pH 6.7); clear smooth 
boundary. 

B22t—14 to 22 inches; yellowish brown (10YR 5/4) very 
channery fine sandy clay loam, light yellowish brown 
(10YR 6/4) dry; moderate fine and medium 
subangular blocky structure; firm, slightly sticky and 
plastic; common thin clay films on faces of peds and 
in pores; 65 percent channery fragments; neutral 
(pH 6.8); abrupt smooth boundary. 

R—22 inches; hard fine grained noncalcareous 
sandstone with some calcareous strata. 


Range In characteristics 

Mollic epipedon: Thickness—7 to 8 inches 

B2t horizon: Color—value - 4 to 6 (dry) and 3 to 5 
(moist), chroma - 3 or 4; texture—fine sandy clay loam, 
clay loam; reaction—pH 6.6 to 7.8; rock fragment 
content—35 to 65 percent 


Nielsen Series 


The Nielsen series consists of shallow, well drained 
soils that formed in residuum derived from calcareous 
sandstone. These soils are on mountainsides and ridges. 
The natural vegetation is mainly Idaho fescue (Festuca 
idahoensis) and silky lupine (Lupinus sericeus). Slope is 
§ to 20 percent. 

Taxonomic class: Loamy-skeletal, mixed Argic Lithic 
Cryoboraolls 

Typical pedon: Nielsen channery loam in an area of 
Nathrop Variant-Nielsen-Passcreek association, 2 to 35 
percent slopes; SE1/4 of sec. 11, T. 57 N., R. 90 W. 


A11—0 to 6 inches; very dark grayish brown (10YR 3/2) 
channery loam, dark brown (10YR 3/3) dry; 
moderate medium and coarse subangular blocky 
structure parting to weak fine granular; very friable, 
slightly sticky and slightly plastic; 20 percent 
channery fragments; slightly acid (pH 6.4); clear 
smooth boundary. 

A12—6 to 10 inches; dark brown (10YR 3/3) channery 
loam, brown (10YR 4/3) dry; moderate medium and 
fine subangular blocky structure; very friable, slightly 
sticky and slightly plastic; few thin clay films bridging 
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sand grains; 25 percent channery fragments; neutral 
(pH 6.6); clear smooth boundary. 

B2t—10 to 18 inches; dark grayish brown (10YR 4/2) 
very channery clay loam, brown (10YR 5/3) dry; 
moderate medium and fine subangular blocky 
structure; friable, slightly sticky and slightly plastic; 
common thin clay films bridging sand grains; 55 
percent channery fragments; neutral (pH 7.0); abrupt 
irregular boundary. 

R—18 inches; hard calcareous sandstone. 


Range In characteristics 

Mollic epipedon: Thickness—5 to 10 inches 

A horizon: Color—value - 3 or 4 (dry) and 2 or 3 
(moist), chroma - 2 or 3; texture—loam, very fine sandy 
loam; reaction—pH 6.1 to 7.3 

82t horizon: Color—value - 5 or 6 (dry) and 4 or 5 
(moist), chroma - 2 to 4; texture—sandy clay loam, clay 
loam; reaction—pH 6.6 to 7.8; rock fragment content— 
40 to 55 percent channery fragments 


Owen Creek Series 


The Owen Creek series consists of moderately deep, 
well drained soils that formed in coliuvium derived from 
interbedded shale and limestone. These soils are on 
landslide deposits and mountainsides. The natural 
vegetation is mainly big sagebrush (Artemisia tridentata) 
and Idaho fescue (Festuca idahoensis). Slope is 2 to 35 
percent. 

Taxonomic class: Fine, montmorillonitic Argic 
Cryoborolls 

Typical pedon: Owen Creek clay loam in an area of 
Owen Creek-Waybe association, 5 to 35 percent slopes; 
SE1/4 of sec. 26, T. 54 .N., R. 89 W. 


At—-0 to 4 inches; very dark gray (N 3/0) clay loam, 
dark gray (N 4/0) dry; moderate medium platy 
structure and strong medium and fine granular: 
friable, sticky and plastic; neutral (pH 7.2); gradual, 
irregular boundary. 

B21t—4 to 10 inches; dark olive gray (5Y 3/2) clay, dark 
gray (5Y 4/1) dry; strong medium and fine angular 
blocky structure; firm, sticky and plastic; common 
moderately thick clay films on faces of peds; mildly 
alkaline (pH 7.4); gradual irregular boundary. 

B22t—10 to 17 inches; olive gray (5Y 4/2) clay, gray (5Y 
6/1) dry; strong medium subangular blocky 
structure; firm, sticky and plastic; continuous thick 
clay films on faces of peds; mildly alkaline (pH 7.4); 
gradual wavy boundary. 

C1—17 to 24 inches; gray (5Y 5/1) channery clay, gray 
(5Y 6/1) dry; massive; firm, sticky and plastic, 25 
percent channery fragments; slightly effervescent; 
mildly alkaline (pH 7.6); gradual wavy boundary. 

C2r—24 inches; soft interbedded shale and limestone. 
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Range in characteristics 

Mollic epipedon: Thickness—8 to 15 inches 

Profile: Depth to calcium carbonate—15 to 36 inches 

Solum: Thickness—17 to 36 inches 

A horizon: Color—hue - 2.5Y to 7.5YR, value - 3 to 5 
(dry) and 2 or 3 (moist), chroma - neutral to 3; texture— 
clay loam, silty clay loam, silt loam, loam, reaction—pH 
6.1 to 7.8 


Passcreek Series 


The Passcreek series consists of moderately deep, 
well drained soils that formed in residuum or alluvium 
derived from limestone. These soils are on 
mountainsides and fans. The natural vegetation is mainly 
Idaho fescue (Festuca fdahoensis) and silky lupine 
(Lupinus sericeus). Slope is 2 to 30 percent. 

Taxonomic class: Fine-loamy, mixed Argic 
Cryoborolls 

Typical pedon: Passcreek loam in an area of 
Nathrop-Passcreek-Starley association, 2 to 30 percent 
slopes; SE1/4 of sec. 33, T. 49 N., R. 83 W. 


A1—O to 7 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; moderate 
fine and medium granular structure; friable, 
nonsticky and slightly plastic; neutral (pH 7.0); clear 
wavy boundary. 

B2t—7 to 12 inches; dark yellowish brown (10YR 3/4) 
clay loam, brown (10YR 4/3) dry; strong fine and 
medium subangular blocky structure; friable, sticky 
and plastic; many thin clay films on faces of peds; 
10 percent gravel; neutral (pH 7.3); clear wavy 
boundary. 

B3ca—12 to 19 inches; brown (10YR 4/3) gravelly clay 
loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; very friable, 
slightly sticky and slightly plastic; 20 percent gravel; 
strongly effervescent; few lime filaments; mildly 
alkaline (pH 7.7); clear wavy boundary. 

Cca—19 to 30 inches; brown (10YR 5/3) very gravelly 
loam, very pale brown (10YR 7/3) dry; massive; 
friable, slightly sticky and slightly plastic; 35 percent 
gravel; violently effervescent; lime in seams and as 
coatings; moderately alkaline (pH 8.0); abrupt wavy 
boundary. 

R—30 inches; hard limestone. 


Range in characteristics 

Mollic epipedon: 7 to 12 inches thick 

Profile: depth to calcium carbonate—9 to 18 inches; 
rock fragment content—0 to 25 percent in solum, 35 to 
60 percent in C horizon 

Al horizon: Color—value - 3 or 4 (dry) and 2 or 3 
(moist), chroma - 2 or 3; texture—loam, silt loam; 
reaction—pH no. 1 to 7.3 
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B2t horizon: Color—value - 4 or 5 (dry) and 3 or 4 
(moist), chroma - 3 or 4; texture—clay loam, ally clay 
loam; reaction—pH 6.6 to 7.3 

Cca horizon: color—value - 6 or 7 (dry) and 5 or 6 
(moist), chroma - 3 or 4; texture—loam, clay loam, silty 
clay loam 


Pishkun Series 


The Pishkun series consists of deep, well drained soils 
that formed in calcareous stony colluvium derived from 
limestone. These soils are on old landslide deposits. The 
natural vegetation is mainly big sagebrush (Artemisia 
tridentata) and |daho fescue (Festuca idahoensis). Slope 
is 5 to 40 percent. 

Taxonomic class: Loamy-skeletal, mixed (calcareous) 
Typic Cryorthents 

Typical pedon: Pishkun very gravelly loam in an area 
of Farlow-Pishkun association, 5 to 40 percent slopes; 
NW1/4 of sec. 8, T. 53 N., R. 89 W. 


A1—O to 3 inches; very dark grayish brown (10YR 3/2) 
very gravelly loam, grayish brown (10YR 5/2) dry; 
moderate fine granular structure; very friable, 
nonsticky and slightly plastic; 30 percent gravel, 10 
percent cobbles; slightly effervescent; mildly alkaline 
(pH 7.6); gradual irregular boundary. 

AC—3 to 7 inches; dark grayish brown (10YR 4/2) very 
gravelly loam, pale brown (10YR 6/3) dry; weak 
medium and fine subangular blocky structure; very 
friable, slightly sticky and slightly plastic; 30 percent 
gravel, 10 percent cobbles; violently effervescent; 
moderately alkaline (pH 8.2); gradual wavy 
boundary. 

Cca—7 to 42 inches; yellowish brown (10YR 5/4) 
extremely gravelly clay loam, very pale brown (10YR 
7/3) dry; massive; very friable, slightly sticky and 
slightly plastic; 50 percent gravel, 15 percent 
cobbles; violently effervescent; moderately alkaline 
(pH 8.4). 


Range in characteristics 

Profile: Depth to bedrock—60 inches or more 

Control section: Rock fragment content—50 to 65 
percent 

A? horizon: Texture—gravelly loam, very gravelly loam; 
reaction—pH 7.4 to 7.8 

Cca horizon: Color—hue - 10YR to 2.5Y; texture— 
loam, clay loam; reaction—pH 7.9 to 8.4 


Raynesford Series 


The Raynesford series consists of deep, well drained 
soils that formed in calcareous alluvium derived from 
limestone. These soils are on fans and terraces. The 
natural vegetation is mainly Idaho fescue (Festuca 
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idahoensis) and silky lupine (Lupinus sericeus). Slope is 
0 to 30 percent. 

Taxonomic class: Fine-loamy, carbonatic Calcic 
Cryoborolls 

Typical pedon: Raynesford loam in an area of 
Hanson-Raynesford association, 0 to 30 percent slopes; 
NW1/4 of sec. 34, T. 56.N., R. 89 W. 


A1—0 to 12 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; moderate 
medium granular structure; very friable, slightly sticky 
and slightly plastic; 5 percent gravel; neutral (pH 
7.2); abrupt wavy boundary. 

Cica—-12 to 21 inches; brown (10YR 5/3) loam, pale 
brown (10YR 6/3) dry; weak medium subangular 
blocky structure parting to moderate medium 
granular; very friable, slightly sticky and slightly 
plastic; 5 percent gravel; strongly effervescent; 
mildly alkaline (pH 7.6); clear wavy boundary. 

C2ca—21 to 31 inches; very pale brown (10YR 7/3) 
gravelly loam, white (10YR 8/1) dry; moderate fine 
subangular blocky structure; friable, sticky and 
slightly plastic; 15 percent gravel, 5 percent cobbles; 
violently effervescent; calcium carbonate 
disseminated throughout and as coatings on 
undersides of gravel; moderately alkaline (pH 8.4); 
clear wavy boundary. 

C3ca—31 to 41 inches; very pale brown (10YR 7/3) very 
cobbly loam, white (10YR 8/2) dry; weak fine 
subangular blocky structure; friable, sticky and 
slightly plastic; 20 percent gravel, 20 percent 
cobbles; violently effervescent; lime disseminated 
throughout; moderately alkaline (pH 8.2). 


Range in characteristics 

Profile: Depth to bedrock—60 inches or more 

Mollic epipedon: Thickness—12 to 15 inches 

Profile: Rock fragment content—10 to 25 percent 
throughout, 35 to 40 percent in lower part of Cca horizon 

Al horizon: Color—value - 3 or 4 (dry) and 2 or3 
(moist), chroma - 1 or 2; texture—loam, gravelly loam 

Cca horizon: Color—value - 7 or 8 (dry) and 5 to 7 
(moist), chroma - 1 to 4; texture—loam, clay joam, 
sandy clay loam 


Sapphire Series 


The Sapphire series consists of moderately deep, well 
drained soils that formed in residuum derived from light 
brown sandstone. These soils are on mountainsides. The 
natural vegetation is mainly lodgepole pine (Pinus 
contorta) and grouse whortleberry (Vaccinium 
scoparium). Slope is 5 to 35 percent. 

Taxonomic class: Fine-loamy, mixed Typic 
Cryoboralfs 

Typical pedon: Sapphire fine sandy loam in an area 
of Sapphire-Bottle-Foxton association, 2 to 35 percent 
slopes; NE1/4 of sec. 14, T. 56 N., A. 89 W. 


Soil Survey 


O1—1 inch to 0; scattered leaf and twig litter. 

A21—0 to 7 inches; brown (10YR 5/3) fine sandy loam, 
light brownish gray (10YR 6/2) dry; moderate 
medium and fine platy structure; very friable, slightly 
sticky and slightly plastic; 10 percent channery 
fragments; slightly acid (pH 6.2); clear smooth 
boundary. 

A22—7 to 13 inches; yellowish brown (10YR 5/4) fine 
sandy loam, very pale brown (10YR 7/4) dry; 
moderate fine subangular blocky structure; very 
friable, slightly sticky and slightly plastic; 5 percent 
channery fragments; slightly acid (pH 6.1); clear 
wavy boundary. 

A&B—13 to 23 inches; yellowish brown (10YR 5/4) and 
dark yellowish brown (10YR 4/4) sandy clay loam, 
very pale brown (10YR 7/3) dry; single grain and 
strong medium subangular blocky structure; friable, 
sticky and plastic; few moderately thick clay films on 
faces of peds; 10 percent channery fragments; 
slightly acid (pH 6.4); clear wavy boundary. 

B2t—23 to 31 inches; yellowish brown (10YR 5/4) 
channery sandy clay loam, yellowish brown (10YR 
5/6) dry; strong medium subangular blocky 
structure; firm, very sticky and very plastic; many 
moderately thick clay films on faces of peds; some 
bleached sand grains; 20 percent channery 
fragments; neutral (pH 6.6); clear wavy boundary. 

R—31 inches; hard noncalcareous sandstone. 


Range in characteristics 

Profile: Rock fragment content—5 to 20 percent 
throughout 

A2 horizon: Color—value - 4 or 5 (moist), chroma - 2 
to 4; texture—fine sandy loam, very fine sandy loam; 
reaction—pH 6.1 to 6.5 

82t horizon: Texture—sandy clay loam, channery 
sandy clay loam; reaction—pH 6.1 to 7.3 


Spearfish Variant 


The Spearfish Variant consists of shallow, weli drained 
soils that formed in residuum derived from red shale and 
sandstone. These soils are on mountainsides. The 
natural vegetation is mainly Utah juniper (Juniperus 
osteosperma) and big sagebrush (Arfermisia tridentata). 
Slope is 5 to 40 percent. 

Taxonomic class: Loamy, mixed (calcareous), mesic, 
shallow Ustic Torriorthents 

Typical pedon: Spearfish Variant gravelly loam in an 
area of Chilton Variant-Sunup-Spearfish Variant 
association, 5 to 60 percent slopes; SW1/4 of sec. 5, T. 
53 .N., R. 90 W. 


A1i—0 to 4 inches; reddish brown (2.5YR 4/4) gravelly 
loam, light reddish brown (2.5YR 6/4) dry; strong 
medium and fine platy structure and moderate fine 
granular; friable, slightly sticky and slightly plastic; 20 
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percent gravel; violently effervescent; moderately 
alkaline (pH 8.2); gradual wavy boundary. 

C1—4 to 14 inches; red (2.5YR 4/6) loam, red (2.5YR 
5/6) dry; massive; friable, slightly sticky and slightly 
plastic; violently effervescent; moderately alkaline 
(PH 8.2); gradual wavy boundary. 

C2r—14 inches; soft interbedded shale and sandstone. 


Range in characteristics 

Control! section: Texture—loam, gravelly loam 

Profile: Rock fragment content—5 to 20 percent gravel 
throughout 

A? horizon: Color—value - 5 or 6 (dry) and 3 or 4 
(moist), chroma - 4 to 6; reaction—pH 7.9 to 8.4 

C horizon: Color—value - 5 or 6 (dry) and 4 or 5 
(moist), chroma - 4 to 6; reaction—pH 7.9 to 8.4 


Starley Series 


The Starley series consists of shallow, well drained 
soils that formed in colluvium and residuum derived from 
limestone. These soils are on windswept mountainsides 
and ridges. The natural vegetation is mainly an 
association of Idaho fescue (Festuca idahoensis) and 
sedges (Carex spp.). Slope is 2 to 40 percent. 

Taxonomic class: Loamy-skeletal, mixed Lithic 
Cryoborolls 

Typical pedon: Starley loam in an area of Starman- 
Starley association, 2 to 30 percent slopes; sec. 32, T. 
55 N., R. 90 W. 


Ai—0 to 8 inches; very dark grayish brown (10YR 3/2) 
loam, brown (10YR 5/3) dry, weak medium platy 
Structure parting to moderate medium and fine 
subangular blocky; friable, slightly sticky and slightly 
plastic; 5 percent gravel; mildly alkaline (pH 7.4); 
gradual irregular boundary. 

C—8 to 15 inches; brown (10YR 4/3) extremely cobbly 
loam, yellowish brown (10YR 5/4) dry; massive; 
friable, slightly sticky and slightly plastic; 20 percent 
gravel, 40 percent cobbles, 10 percent stones; 
slightly effervescent; mildly alkaline (pH 7.8); abrupt 
wavy boundary. 

R—15 inches; hard fractured limestone. 


Range in characteristics 

Mollic epipedon: Thickness—5 to 14 inches 

Control section: Rack fragment content—35 to 70 
percent 

At horizon: Hue—10YR or 7.5YR, value - 4 or 5 (dry) 
and 2 or 3 (moist), chroma - 1 to 3; reaction—pH 6.6 to 
7.8 

C horizon: Color—hue - 10YR or 7.5YR, value - 5 to 
7 (dry) and 3 to 6 (moist), chroma - 2 to 4; texture— 
loam, silt ioam, silty clay loam; reaction—pH 6.6 to 8.4 
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Starman Series 


The Starman series consists of shallow, well drained 
soil that formed in residuum derived from limestone. 
These soils are on back slopes and ridges. The natural 
vegetation is mainly Idaho fescue (Festuca idahoensis) 
and sedges (Carex spp.). Slope is 5 to 70 percent. 

Taxonomic class: Loamy-skeletal, mixed (calcareous) 
Lithic Cryorthents 

Typical pedon: Starman channery clay loam in an 
area of Starman-Starley association, 2 to 30 percent 
slopes; NE1/4 of sec. 15, T. 54.N., R. 89 W. 


A1—0 to 3 inches; dark grayish brown (10YR 4/2) 
channery clay loam, pale brown (10YR 6/3) dry; 
strong fine granular structure; friable, slightly sticky 
and slightly plastic; 30 percent channery fragments; 
slightly effervescent; mildly alkaline (pH 7.6); gradual 
wavy boundary. 

C—3 to 15 inches; grayish brown (10YR 5/2) extremely 
channery clay loam, light gray (10YR 7/2) dry; 
massive; friable, slightiy sticky and slightly plastic; 65 
percent channery fragments; strongly effervescent; 
moderately alkaline (pH 7.9); abrupt wavy boundary. 

R—15 inches; hard fractured limestone. 


Range in characteristics 

Contro/ section: Rock fragment content—35 to 65 
percent 

At horizon: Color—value - 5 to 7 (dry) and 3 or 4 
(moist), chroma - 2 or 3; texture—loam, clay loam; 
reaction—pH 7.4 to 8.4; rock fragment content—0 to 30 
percent 

C horizon: Texture—loam, clay loam; reaction—pH 7.9 
to 8.4 


Starman Variant 


The Starman Variant consists of shallow, well drained 
soils that formed in residuum derived from limestone. 
These soils are on the back slopes of limestone 
escarpments. The natural vegetation is mainly 
mountainmahogany (Cercocarpus /edifolius) and 
bluebunch wheatgrass (Agropyron spicatum). Slope is 10 
to 70 percent. 

Taxonomic class: Loamy-skeletal, mixed (calcareous), 
frigid Lithic Ustic Torriorthents 

Typical pedon: Starman Variant very channery loam 
in an area of Rock outcrop-Starman Variant association, 
10 to 70 percent slopes; SE1/4 of sec. 31, T. 54.N., R. 
90 W. 


A1—0 to 2 inches; brown (10YR 4/3) very channery 
loam, pale brown (10YR 6/3) dry; weak medium and 
fine granular structure; friable, slightly sticky and 
slightly plastic; 55 percent channery fragments; 
strongly effervescent; mildly alkaline (pH 7.8); clear 
wavy boundary. 
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C—2 to 11 inches; brown (7.5YR 4/4) extremely 
channery loam, light brown (7.5YR 6/4) dry; 
massive; friable, slightly sticky and slightly plastic; 70 
percent channery fragments; violently effervescent; 
moderately alkaline (pH 8.0); abrupt wavy boundary. 

R—11 inches; hard limestone. 


Range in characteristics 

Profile: Rock fragment content—35 to 70 percent 
throughout 

A? horizon: Color—value - 5 or 6 (dry) and 3 or 4 
(moist), chroma - 2 or 3; reaction—pH 7.4 to 8.4 

C horizon: Color—hue - 10YR or 7.5YR; texture— 
loam, clay loam; reaction—pH 7.4 to 8.4 


Sunup Series 


The Sunup series consists of shallow, well drained 
soils that formed in residuum derived from limestone. 
These soils are on mountainsides. The natural 
vegetation is mainly Utah juniper (Juniperus 
osteosperma) and big sagebrush (Artemisia tridentata). 
Slope is 5 to 50 percent. 

Taxonomic class: Loamy-skeletal, mixed (calcareous), 
mesic Lithic Ustic Torriorthents 

Typical pedon: Sunup very stony fine sandy loam in 
an area of Chilton Variant-Sunup-Spearfish Variant 
association, 5 to 60 percent slopes; NW1/4 of sec. 16, 
T. 53.N., R. 90 W. 


A1—0 to 4 inches; brown (7.5YR 5/4) very stony fine 
sandy loam, light brown (7.5YR 6/4) dry; weak 
medium and fine platy structure; very friable, slightly 
sticky and slightly plastic; 10 percent gravel, 25 
percent cobbles, 25 percent stones; strongly 
effervescent; moderately aikaline (pH 8.0); gradual 
irregular boundary. 

C—4 to 10 inches; light brown (7.5YR 6/4) very stony 
fine sandy loam, pink (7.5YR 7/4) dry; weak medium 
subangular blocky structure; very friable, slightly 
sticky and slightly plastic; 10 percent gravel, 25 
percent cobbles, 20 percent stones; strongly 
effervescent; moderately alkaline (pH 8.2); abrupt 
irregular boundary. 

R—10 inches; hard cherty limestone. 


Range in characteristics 

Protile: Rock fragment content—35 to 65 percent 
throughout 

Al horizon: Color—hue - 10YR or 7.5YR, value - 5 or 
6 (dry) and 4 or 5 (moist), chroma - 4 to 6; texture— 
loam, fine sandy loam 

C horizon: Color—hue - 10YR or 7.5YR; texture— 
loam, fine sandy loam; reaction—pH 7.9 to 8.4 


Soil Survey 


Teewinot Series 


The Teewinot series consists of shallow, well drained 
soils that formed in residuum derived from granite. These 
soils are:on ridgetops and mountainsides. The natural 
vegetation is mainly an alpine plant community. Slope is 
5 to 40 percent. 

Taxonomic class: Loamy-skeletal, mixed Lithic 
Cryumbrepts 

Typical pedon: Teewinot very cobbly loam in an area 
of Mirror-Teewinot-Bross association, 2 to 40 percent 
slopes; SW1/4 of sec. 17, T. 50 N., R. 86 W. 


A1—0 to 8 inches; very dark grayish brown (10YR 3/2) 
very cobbly loam, brown (10YR 4/3) dry; moderate 
very fine granular structure; very friable, slightly 
sticky and slightly plastic; 10 percent gravel, 20 
percent cobbles, 10 percent stones; strongly acid 
(pH 5.4); clear wavy boundary. 

B2—8 to 17 inches; dark yellowish brown (10YR 4/4) 
very cobbly loam, yellowish brown (10YR 5/4) dry; 
weak fine subangular blocky structure parting to 
moderate fine granular; very friable, slightiy sticky 
and slightly plastic; 10 percent gravel, 20 percent 
cobbles, 10 percent stones; strongly acid (pH 5.2); 
abrupt wavy boundary. 

R—17 inches; hard fractured granite. 


Range in characteristics: 

Umbric epipedon: Thickness—7 to 8 inches 

Profile: Rock fragment content—35 to 75 percent 
gravel, cobbles, and stones 

A? horizon: Color—value - 3 or 4 (moist) and 2 or 3 
(dry), chroma - 2 or 3; texture—loam, sandy loam; 
reaction—pH 5.1 to 6.0 

82 horizon: Color—value - 4 or 5 (moist) and 3 or 4 
(dry), chroma - 2 to 4; texture—loam, sandy loam; 
reaction—pH 5.1 to 6.0 


Tellman Series 


The Tellman series consists of deep, well drained soils 
that formed in alluvium or residuum derived from granite. 
These soils are on mountainsides, fans, and outwash 
plains. The natural vegetation is mainly lodgepcle pine 
(Pinus contorta) and grouse whortleberry (Vaccinium 
scoparium). Slope is 2 to 20 percent. 

Taxonomic class: Fine-loamy over sandy or sandy- 
skeletal, mixed Typic Cryoboralfs 

Typical pedon: Tellman sandy loam in an area of 
Tellman-Granile-Agneston association, 2 to 20 percent 
slopes; sec. 7, T. 47 N., R. 84 W. 


01—2 inches to 0; undecomposed pine needles and 
twigs. 

A1i—0 to 1 inch; very dark grayish brown (10YR 3/2) 
sandy loam, grayish brown (10YR 5/2) dry; weak 
fine granular structure; friable, slightly sticky and 
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slightly plastic; 10 percent gravel; strongly acid (pH 
§.2); abrupt wavy boundary. 

A2—1 to 7 inches; brown (10YR 4/3) gravelly coarse 
sandy loam, light yellowish brown (10YR 6/4) dry; 
moderate medium subangular blocky structure; very 
friable, nonsticky and nonplastic; 20 percent gravel; 
strongly acid (pH 5.4); clear wavy boundary. 

A&B—7 to 10 inches; dark yellowish brown (10YR 4/4) 
gravelly coarse sandy loam and gravelly sandy clay 
loam, pale brown (10YR 6/3) dry; weak medium 
subangular blocky structure; friable, nonsticky and 
nonplastic; 20 percent gravel; strongly acid (pH 5.2); 
gradual wavy boundary. 

B2t—10 to 17 inches; brown (7.5YR 4/4) gravelly sandy 
clay loam, light yellowish brown (10YR 6/4) dry; 
moderate medium subangular blocky structure; very 
friable, slightly sticky and slightly plastic; many thin 
and moderately thick clay films on faces of peds 
and in pores; 20 percent gravel; strongly acid (pH 
5.2); clear wavy boundary. 

B3t—17 to 35 inches; dark yellowish brown (10YR 4/4), 
gravelly sandy clay loam, light yellowish brown 
(10YR 6/4) dry; moderate medium subangular 
blocky structure; friable, nonsticky and nonplastic; 
few thin clay films on faces of peds; 20 percent 
gravel; medium acid (pH 5.7); gradual wavy 
boundary. 

lI1C—35 to 60 inches; yellowish brown (10YR 5/4) loamy 
coarse sand, very pale brown (10YR 7/4) dry; single 
grain; loose, nonsticky and nonplastic; 10 percent 
gravel; slightly acid (pH 6.2). 


Range in characteristics 

Profile: Depth to bedrock—60 inches or more; rock 
fragment content—5 to 20 percent in solum 

AZ horizon: Color—hue - 10YR or 7.5YR, value - 4 to 
6 (dry) and 3 or 4 (moist), chroma - 2 to 4; texture— 
sandy loam, gravelly sandy loam; reaction—pH 4.5 to 5.5 

82t horizon: Color—hue - 10YR or 7.5YR, value - 5 
or 6 (dry) and 4 or 5 (moist), chroma - 4 or 5; texture— 
sandy clay loam, gravelly sandy clay loam; reaction—pH 
5.1 to 5.5 

HC horizon: Depth from surface—20 to 40 inches; 
texture—loamy coarse sand, gravelly loamy coarse sand; 
reaction—pH 5.1 to 6.5 


Tine Series 


The Tine series consists of deep, somewhat 
excessively drained soils that formed in glacial till 
derived from granite. These soils are on moraines. The 
natural vegetation is mainly big sagebrush (Artemisia 
tridentata) and |\daho fescue (Festuca idahoensis). Slope 
is 2 to 20 percent. 

Taxonomic class: Sandy-skeletal, mixed Typic 
Cryoborolls 
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Typical pedon: Tine very cobbly loam in an area of 
Tine-Fourmile association, 2 to 30 percent slopes; 
SW1/4 of sec. 6, T. 48 N., R. 86 W. 


Ai—0 to 9 inches: very dark grayish brown (10YR 3/2) 
very cobbly loam, dark grayish brown (10YR 4/2) 
dry; moderate very fine granular structure; friable, 
slightly sticky and slightly plastic; 5 percent gravel, 
25 percent cobbles, 10 percent stones; slightly acid 
(pH 6.4); clear wavy boundary. 

C1—9 to 14 inches; dark brown (10YR 4/3) very cobbly 
sandy loam, brown (10YR 5/3) dry; weak medium 
granular structure; very friable, slightly sticky and 
slightly plastic; 15 percent gravel, 25 percent 
cobbles, 15 percent stones; slightly acid (pH 6.4); 
clear wavy boundary. 

lIC2—-14 to 60 inches; yellowish brown (10YR 5/4) 
extremely stony sand, light yellowish brown (10YR 
6/4) dry; single grain; loose, nonsticky and 
nonplastic; 30 percent gravel, 20 percent cobbles, 
20 percent stones; slightly acid (pH 6.2). 


Range in characteristics 

Profile: Depth to bedrock—60 inches or more 

Mollic epipedon: Thickness—8 to 9 inches 

A? horizon: Hue—10YR or 7.5YR, value - 4 or 5 (dry) 
and 2 or 3 (moist), chroma - 2 or 3; texture—fine sandy 
loam, gravelly sandy loam, very cobbly loam; reaction— 
pH 6.1 to 6.5 ; 

C1 horizon: Texture—gravelly coarse sandy loam, very 
cobbly sandy loam; reaction—pH 6.1 to 6.5 

NC horizon: Depth from surface—14 to 22 inches; 
texture—very gravelly loamy coarse sand, extremely 
stony sand; reaction—pH 6.1 to 6.5 


Tolman Series 


The Tolman series consists of shallow, well drained 
soils that formed in residuum derived from calcareous 
sandstone and limestone. These soils are on 
mountainsides. The natural vegetation is mainly 
bluebunch wheatgrass (Agropyron spicatum) and prairie 
junegrass (Koeleria cristata). Slope is 5 to 35 percent. 

Taxonomic class: Loamy-skeletal, mixed Lithic 
Argiborolls 

Typical pedon: Tolman channery loam in an area of 
Tolman-Beenom Variant-Carbol Variant association, 5 to 
35 percent slopes; sec. 14, T. 58 N., R. 90 W. 


A1—O to 4 inches; very dark brown (10YR 2/2) channery 
loam, dark grayish brown (10YR 4/2) dry; moderate 
very fine granular structure; very friable, slightly 
sticky and slightly plastic; 30 percent channery 
fragments; neutral (pH 6.8); clear smooth boundary. 

B21t—4 to 9 inches; very dark grayish brown (10YR 3/2) 
very channery clay loam, dark grayish brown (10YR 
4/2) dry; moderate medium subangular blocky 
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structure; friable, sticky and plastic; common thin 
clay films on faces of peds; 40 percent channery 
fragments; neutral (pH 6.7); clear wavy boundary. 

B22t—9 to 15 inches; dark brown (10YR 3/3) very 
channery clay loam, brown (10YR 4/3) dry; strong 
medium and fine subangular blocky structure; friable, 
slightly sticky and slightly plastic; common thin clay 
films on faces of peds; 50 percent channery 
fragments; slightly effervescent; mildly alkaline (pH 
7.5); abrupt irregular boundary. 

R—15 inches; hard calcareous sandstone and cherty 
limestone. 


Range in characteristics 

Mollic epipedon: Thickness—6 to 15 inches 

Solum: Thickness—13 to 19 inches 

A? horizon: Rock fragment content—15 to 30 percent; 
color—value - 3 to 5 (dry) and 2 or 3 (moist), 
chroma - 2 or 3; reaction—pH 6.6 to 7.8 

82t horizon: Rock fragment content—40 to 50 
percent; color—value - 4 or 5 (dry) and 3 or 4 (moist), 
chroma - 2 to 4; texture—loam, clay loam; reaction—pH 
6.6 to 7.8 


Tongue River Series 


The Tongue River series consists of moderately deep, 
well drained soils that formed in residuum derived from 
interbedded shale and sandstone. These soils are on 
mountainsides. The natural vegetation is mainly 
lodgepole pine (Pinus contorta) and grouse whortleberry 
(Vaccinium scoparium). Slope is 2 to 35 percent. 

Taxonomic class: Fine-loamy, mixed Typic 
Cryoboralfs 

Typical pedon: Tongue River loam in an area of 
Tongue River-Gateway association, 2 to 35 percent 
slopes; sec. 6, T. 54 N., R. 88 W. 


O1—1 inch to 0; partly decomposed twigs and needles. 

A1—0 to 3 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; moderate fine 
platy structure parting to strong fine granular; very 
friable, slightly sticky and slightly plastic; 5 percent 
gravel; medium acid (pH 6.0); clear wavy boundary. 

A2—3 to 7 inches; dark brown (7.5YR 4/4) light sandy 
clay loam, light brown (7.5YR 6/4) dry; strong 
medium platy structure; friable, slightly sticky and 
slightly plastic; 5 percent gravel; medium acid (pH 
6.0); gradual irregular boundary. 

B&A—7 to 15 inches; brown (10YR 4/3) sandy clay 
loam, pale brown (10YR 6/3) dry; moderate medium 
angular blocky structure and moderate medium and 
coarse platy; friable, sticky and plastic; common 
moderately thick clay bridges; slightly acid (pH 6.2); 
gradual irregular boundary. 

B2t—15 to 22 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam, light yellowish brown (10YR 6/4) 
dry; weak coarse platy structure and moderate 
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medium angular blocky; firm, sticky and plastic; 
many moderately thick clay films on faces of peds; 
10 percent gravel; slightly acid (pH 6.2); gradual 
wavy boundary. 

B3—22 to 29 inches; dark yellowish brown (10YR 4/6) 
sandy loam, brown (7.5YR 5/4) dry; weak coarse 
angular blocky structure; friable, slightly sticky and 
slightly plastic; few thin clay films on faces of peds; 
10 percent gravel; slightly acid (pH 6.2); gradual 
wavy boundary. 

C1—29 to 32 inches; brown (10YR 4/4) sandy loam, 
brown (10YR 5/4) dry; massive; nonsticky and 
nonplastic; 20 percent gravel; slightly acid (pH 6.2); 
gradual wavy boundary. 

C2r—32 inches; soft interbedded sandstone and shale. 


Range in characteristics 

Solum: thickness—20 to 32 inches 

Profile: Rock fragment content—0 to 25 percent 
throughout 

A2 horizon: Color—hue - 10YR or 7.5YR, value - 5 to 
7 (dry) and 3 to 5 (moist), chroma - 2 to 6; texture— 
loam, silt loam, sandy clay loam; reaction—pH 5.6 to 6.5 

82t horizon: Color—hue - 10YR to SY, value - 5 to 7 
(dry) and 3 to 5 (moist), chroma - 2 to 4; texture—sandy 
clay loam, clay loam, silty clay loam; reaction—pH 5.6 to 
7.3 

C horizon: Hue—10YR or 2.5Y; texture—sandy clay 
loam, silty clay loam, silt loam; reaction—pH 6.1 to 7.3 


Troutville Series 


The Troutville series consists of deep, well drained 
soils that formed in glacial till derived from granite. 
These soils are on moraines. The natural vegetation is 
mainly lodgepole pine (Pinus contorta) and grouse 
whortleberry (Vaccinium scoparium). Slope is 2 to 40 
percent. 

Taxonomic class: Loamy-skeletal, mixed Psammentic 
Cryoboralfs 

Typical pedon: Troutville very stony sandy loam in an 
area of Frisco-Troutville association, 2 to 40 percent 
slopes; NW1/4 of sec. 35, T. 54 .N., R. 87 W. 


01—2 inches to 1 inch; leaf litter and twigs. 

O2—1 inch to 0; mostly decomposed leaf litter. 

A2—0 to § inches; brown (10YR 4/3) very stony sandy 
loam, pale brown (10YR 6/3) dry; weak fine granular 
and piaty structure; friable, nonsticky and slightly 
plastic; 20 percent gravel, 5 percent cobbles, 20 
percent stones; medium acid (pH 5.6); gradual wavy 
boundary. 

A&B—S to 12 inches; brown (10YR 5/3) very stony 
sandy loam, pale brown (10YR 6/3) dry; weak fine 
granular and angular blocky structure; friable, 
nonsticky and slightly plastic; few thin clay films on 
faces of peds of B material; 30 percent gravel, 5 
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percent cobbles, 20 percent stones; medium acid 
(pH 5.8); gradual wavy boundary. 

B2t—12 to 45 inches; variable colors including brown 
(10YR 5/3) and dark yellowish brown (10YR 4/4) 
extremely stony sandy loam containing sandy clay 
loam lamellae, yellowish brown (10YR 5/4) and pale 
brown (10YR 6/3) dry; strong medium and coarse 
angular blocky structure; firm, sticky and plastic; 
many thin and moderately thick clay films on faces 
of peds of lamellae; 35 percent gravel, 10 percent 
cobbles, 20 percent stones; medium acid (pH 5.8). 


Range in characteristics 

Profile: Depth to bedrock—60 inches or more; rock 
fragment content—35 to 65 percent gravel, cobbles, and 
stones in major part of solum 

A2 horizon: Color—hue - 10YR or 7.5YR, value - 4 to 
6 (dry) and 3 or 4 (moist), chroma - 1 to 4; texture— 
sandy loam, fine sandy loam, loam; reaction—pH 5.6 to 
6.0 

82t horizon: Color—hue - 10YR or 7.5YR, value - 5 
to 7 (dry) and 4 or 5 (moist), chroma - 3 or 4; texture— 
sandy clay loam, sandy loam; reaction—pH 5.6 to 6.0 


Waybe Series 


The Waybe series consists of shallow, well drained 
soils that formed in colluvium derived from interbedded 
shale and limestone. These soils are on landslide 
deposits. The natural vegetation is mainly big sagebrush 
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(Artemisia tridentata) and \daho fescue (Festuca 
idahoensis). Slope is 5 to 35 percent. 

Taxonomic class: Clayey, mixed (calcareous), shallow 
Typic Cryorthents 

Typical pedon: Waybe channery clay in an area of 
Owen Creek-Waybe association, 5 to 35 percent slopes; 
SE1/4 of sec. 26, T. 54.N., R. 89 W. 


Ai—0 to 3 inches; olive gray (5Y 4/2) channery clay, 
olive gray (10YR 5/2) dry; moderate medium and 
fine granular structure; firm, sticky and plastic; 20 
percent channery fragments; slightly effervescent; 
mildly alkaline (pH 7.8); gradual irregular boundary. 

C1—3 to 16 inches; olive gray (5Y 4/2) clay, olive gray 
(5Y 5/2) dry; some very dark gray (5Y 3/1) mottles; 
massive; firm, sticky and plastic; 10 percent 
channery fragments; slightly effervescent; mildly 
alkaline (pH 7.8); gradual wavy boundary. 

C2r8—16 inches; gray (5Y 5/1) channery shale, light 
gray (5Y 6/1) dry; 20 percent channery fragments; 
strongly effervescent; mildly alkaline (pH 7.8). 


Range in characteristics 

Profile: Rock fragment content—10 to 35 percent 
throughout 

A? horizon: Color—hue - 10YR to 5Y, value - 5 or 6 
(dry) and 4 or 5 (moist), chroma - 1 or 2; texture—clay, 
clay loam; reaction—pH 7.4 to 8.4 

C horizon: Color—hue - 2.5Y or 5Y, value - 5 to 7 
(dry) and 4 or 5 (moist), chroma - 1 to 3; texture—clay, 
clay loam; reaction—pH 7.4 to 8.4 
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Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Ciods 
are aggregates produced by tillage or logging. 

Alluvial fan. The fanlike deposit of a stream where it 
issues from a gorge upon a plain or of a tributary 
stream near or at its junction with its main stream. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Anticline. A unit of folded strata that is convex upward. 
In a single anticline, beds forming the opposing 
limbs of the fold dip away from its axial plane. 

Association, soll. A group of soils or miscellaneous 
areas geographically associated in a characteristic 
repeating pattern and defined and delineated as a 
single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 


as— 
Inches 
VEY NOW sessssssssieccsnnnstectesabuceter stestesoesiupnvicndissoen thats 0to3 
LE OWosseces fish scastihees Giudeiitestedeliah Mistisanes dog teasoctaianetaian 3to6 
MOGGl ALG sas ion. cescssssss discs secoascenttazpsisetanacsyaanaiscaisnsbucesd 6 to9 
HIQD sisi ccoceecsscnsdsccoshaneceasesshsas oieaceccbvcceteiasioueassieaieads 9 to 12 


Very Righis.seccccctscanc ncaa sn teiiereiatecesss More than 12 


Back slope. The geomorphic component that forms the 
steepest inclined surface and principal element of 
many hillsides. Back slopes in profile are commonly 
steep, are linear, and may or may not include cliff 
segments. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soll. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Channery soll. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 


along the longest axis. A single piece is called a 
channer. 

Cirque. Semicircular, concave, bowllike areas that have 
steep faces primarily resulting from glacial ice and 
snow abrasion. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter, in diameter, As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. Mineral or rock particles larger than 
2 millimeters in diameter. 

Cobble (or cobblestone). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both, moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—Readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” 
when rolled between thumb and forefinger. 
Sticky.—Adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull 
free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 
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Dip slope. A slope of the land surface, roughly 
determined by and approximately conforming with 
the dip of underlying bedded rock. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—These soils have very high 
and high hydraulic conductivity and low water 
holding capacity. They are not suited to crop 
production unless irrigated. 

Somewhat excessively drained.—These soils have 
high hydraulic conductivity and low water holding 
capacity. Without irrigation, only a narrow range of 
crops can be grown and yields are low. 

Well drained.—These soils have intermediate water 
holding capacity. They retain optimum amounts of 
moisture, but they are not wet close enough to the 
surface or long enough during the growing season 
to adversely affect yields. 

Moderately well drained.—These soils are wet close 
enough to the surface or long enough that planting 
or harvesting operations or yields of some field 
crops are adversely affected unless artificial 
drainage is provided. Moderately well drained soils 
commonly have a layer with low hydraulic 
conductivity, a wet layer relatively high in the profile, 
additions of water by seepage, or some combination 
of these. 

Somewhat poorly drained.—These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or crop growth is 
markedly restricted unless artificial drainage is 
provided. Somewhat poorly drained soils commonly 
have a layer with low hydraulic conductivity, a wet 
layer high in the profile, additions of water through 
seepage, or a combination of these. 

Poorly drained.—These soils commonly are so wet 
at or near the surface during a considerable part of 
the year that field crops cannot be grown under 
natural conditions. Poorly drained conditions are 
caused by a saturated zone, a layer with low 
hydraulic conductivity, seepage, or a combination of 
these. 

Very poorly drained.—These soils are wet to the 
surface most of the time. They are wet enough to 
prevent the growth of important crops (except rice) 
unless artificially drained. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Escarpment. A relatively continuous and steep slope or 
cliff breaking the general continuity of more gently 
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sloping land surfaces and produced by erosion or 
faulting. Synonym: scarp. 

Felsenmeer. An assemblage of rock pieces above 
timberline. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forage. All browse and nonwoody plants that are 
available to livestock or game animals and are used 
for grazing. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Gravel. Rounded or angular fragments of rock as much 
as 3 inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the Soi/ 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

8 horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, alluminum, or 
some combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying soil material. The material of 
a C horizon may be either like or unlike that in which 
the solum formed. If the material is known to differ 
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from that in the solum, the number 2 precedes the 
letter C. 

R layer.—Consolidated rock beneath the soil. The 

rock commonly underlies a C horizon, but it can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Karst (topography). The relief of an area underlain by 
limestone that dissolves in differing degrees, thus 
forming numerous depressions or small basins. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, as 
well as the amount of soil and rock material, vary 
greatly. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Mass wasting (mass movement). Dislodgement and 
downslope transport of soil material as a unit under 
direct gravitational stress. The process includes 
slope displacements such as creep and solifluction, 
rapid movements such as landslides, and 
earthflows. Agents of fluid transport (water, ice) may 
play a subordinate role in the process. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
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thickness and arrangement of those horizons in the 
soil profile. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Periglacial. Pertaining to processes, conditions, areas, 
climates, and topographic features occurring at the 
immediate margins of former and existing glaciers 
and ice sheets and influenced by cold temperature 
of the ice. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

less than 0.06 inch 

0.06 to 0.2 inch 

..0.2 to 0.6 inch 

.6 inch to 2.0 inches 

.. 2.0 to 6.0 inches 

....6.0 to 20 inches 

more than 20 inches 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Plant association. The climax plant community type. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely aid... .cccsescsscrsersssessrseecessenseees Below 4.5 
Very strongly acid... 4.5 to 5.0 
SHON] ACI... ceseeeescetsineeneetsteeenrenenseanenes §.1 to 5.5 
Medium acid... . 5.6 to 6.0 
Slightly acid. .6.1 to 6.5 
QUAD coc ccceecc cates is cugeiasiaentiawsenvenetdatnans 6.6 to 7.3 
Mildly alkaline...... 7.4 to 7.8 
Moderately alkaline... cece reece 7.9 to 8.4 
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Strongly Alkaline........ccessesessssessssesesesseensavenes 8.5 to 9.0 
Very strongly alkaline... 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Serles, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surtace layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shrink-swell (in tables). The shrinking of soil when dry 
and the swelling when wet. Shrinking and swelling 
can damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slippage (in tables). Soil mass susceptible to movement 
downslope when loaded, excavated, or wet. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soll depth. The depth of the soil profile. The depth 
classes used in this survey area are: 

ShallOW. wesc LESS than 20 inches 


Moderately G@@P....... cscs 20 to 40 inches 
D@@P...... eee we More than 40 inches 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 
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Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 6 to 15 inches 
(15 to 38 centimeters) in length if flat. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the E horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying 
surface layer. 

Surtace layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the ‘‘plow layer,” or the “Ap horizon.” 

Talus. Rock fragments of any size or shape, commonly 
coarse and angular, derived from and lying at the 
base of a cliff or very steep, rock slope. The 
accumulated mass of such loose, broken rock 
formed chiefly by falling, rolling, or sliding. 

Tarn. A small mountain lake or pool, especially one that 
occupies an ice-gouged basin on the floor of a 
cirque. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soll. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, foamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or “very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 
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Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
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changes result in disintegration and decomposition 
of the material. 


Tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1969-78 at 


Burgess Junction, WY] 


Month | ‘ Average Average 
kre emperature { precipitation — 

bis | an 
January-----~---- 14.4 | 1.77 
February-------- -| 17.8 | 1.31 
March=----o-=---| 19.5 2.34 
April----+<s--<<- 27.3 | 3.45 
May------~= amet 38.2 | 2.40 
Jung=---n---n-=--| 48.2 2.20 
Julysss-ssescen~ | 53.8 1.23 
August--------~-- 55.3 | 1.27 
September-------- 43.5 | 1.54 
October==----=---! 33.7 | 1.93 
November--------- 22.5 | 1.72 
December-~-----<-- 16.3 | 1.42 
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TABLE 2.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


| Soil name Big Horn | Johnson sheridan |Washakie 
| cres res | cres | cres { 
| agneston-Granile-Rock outcrop association, ie to | | | 
| 50 percent slopeswr---- es een eens enencrennon aaa 23,072) 64,540 49,614, 7,271) 
jAgneston-Leighcan association, 5 to 30 Sopcane | j | | 
| SLOPES mere nem een nena nese nen nne ee ee 3, 1041 34,590) 19,308) 0; 
jehilton Variant~Gunup-Gpearfiah Variant | | { i 
{ association, 5 to 60 percent slopes H 1, 1122) of 0; 0; 
jCirque land, 10 to 130 percent Slopes ey 10, 1145) 16 ,608| 0 0) 
jCloud Peak gravelly | silt Tom; 5 to 45 percent | ! i j 
} SlOpe Swern nn nara nae n nnn n ewe nn - == ata, 37,551) 268) 65,570) 3,882) 
jloud Peak-Eutroboralfs-Argiborolls _bssociation, | i | 
| 10 to 65 percent Slopes ---w n-ne nse nc neon enone j 0} 1,277) 255754) 0} 
jCryaquolls, 0 to 5 percent Eiendesta-- as e<<<<=- "| 5034) 3,973 51162; 159, 
(Farlow-Pishkun association, 5 to 40 percent { | | | | 
| Slopes -----------eneenne= ee eee ee al 5-333) Oo; 3,510) 257) 
j Fourmile loam, 2 to 30 percent slhes roe | 1,712) 12 744) 4,415) 222) 
jPrisco-Troutville Resociationy 2 to 40 percent | a | | i 
| slopes----- etatatahatatated S ielatatetatettatetead en senecnenennecce | 24,944) 32 517) 10,061) 938) 
jSrobutte very gravelly loam, 8 to 60 percent | oI | | | 
| SlOpEesersermncee mens ewn nese ennnnnnne T-<—=< aaa | 3443) Oo o1 Oy 
jHanson-Raynesford association, 0 to 30 percent | | | J | 
| SlOpes--- mene nnn seen weecen PER earn 898; 9] 867) | 
jensen Variant-Starley Guscctat tony 10 to 60 { | | | j 
| percent slopes---<--- wrercceseece= rae a | 491) OF 8,516) 2,657) 
j Znchau~Carbol association, 2 to 20 percent slopes | 1,166) oy B46 0; 
j Weavitt-Passcreek association, 2 to 30 percent | j { | { 
| po a RTC A RS ad A OO PERS 2,064) 516) 1,868) 270) 
pbucky-Burgess-Hazton association, 2 to 30 percent | \ 
| slopes------ sececnn arya PERC eaiariire aara taeaa| 13,086) 3,394) 11,735) 222) 
jtirror~Teewinot-Bross association, 2 to 40 | | j { | 
| percent slopes~----- oo ete meme w enn nn nn eceeennn oa 79537) 3,606) 1 563) 0; 
jNathrop~Passcreek~Starley epecctsctouy: 2 to 30 { | | j | 
| percent slopes------ meee meme nn cnn e enone nnnnne | 27,852) 121) 26,121) 51343) 
jNathrop Variant-Nielsen-Passcreek association, 2 j | \ | | 
i to 35 percent slopes-~------------- aocenenesssen } Oo Oo 1,557) oO; 
joren Creek-Echemoor-Bynum association, 2 to 30 | { | j 
| percent slopesqro--+ssece nner en nnewe nnn sence n= "| 14,541; 1,152) 25,544, 3,569, 
pores Creek-Waybe association, 5 to 35 percent | | | \ | 
' SLOPES mere n renee n nen n nnn nnn nn Somer erowennonces: | 13,500) 9 11,588) 1,142) 
jRock outcrop-Agneston-Rubble land association, 5 | { | | | 
i to 60 percent slopes--~--------- = eee nanenoon “| 8,164) 21,859) 11,137) 0; 
jRock outcrop-Cloud Peak association, 10 to 70 | | | { | 
| percent slopeseos-ce-eesen------=- eneeecen esl 14,580) 1,071, 19,200; 2,500) 
j Rock outcrop-Mirror-Teewinot association, 5 to 35| | | | \ 
| percent slopes ---- enon n-ne meen e nnn mee eccennnwoe 15,972) 24,640) 7,823) 0) 
jRock outcrop-Starman association, 5 to 70 percent | | \ \ 
| Slopesew--------<------ wocreene cantons Se Nae ra | 2-227; 382) 310; 1,482) 
pRock outcrop-Starman Variant association, 10 to i | | | | 
j 70 percent slopes------ Reacesrenensan enw oke sss “| 54271) 0; 1,292; 0; 
jRock outcrop-Teewinot-Agneston association, 5 ts | | | | { 
| 35 percent slopes---o rn ---- en nn nnn enn nnn nn ene 43,713) 29,050) 3,352) 0; 
j Rubble land, 5 to 50 percent slopes---------2---=: "| 20 363) 19,221; oF 0; 
jSapphire-Bot tle-Foxton association, 2 to 35 1 | | | | 
i percent Slopesqseo ress er ener erence ween nena nn nne | 27159) 82) 8,301) 0, 
jStarman-Starley association, 2 to 30 percent i | | | | 
j SlLOpeSe on nn ener een nea en nnn n= ee | 17,295) 0 13,304) 1,722) 
|reliman-Grantle-Agneston a association, 2 to 20 | | | | | 
j percent slopes------------------ peteahetetetetetetteetanas "| 6,918) 54,705) 33,834, 0; 
{Tine-Fourml le association, 2 to 30 percent Slopes) 4,276) 421) 203 667) 
j Tolman-Beenon Variant-Carbol Variant association, | | j i | 
| 5 to 35 percent Slopes=---sssesennnnnn ween en nnnn Oo; 227; 3,839) 0; 
j Tongue River-Gateway association, 2 to 35 percent | | { | | 
8lopes-~-~-------- bealatate ateaatatetatetataattatal [eas 11,161) 0; 25,035) 4,032 
Water~---<-+9~----- weeeecocne Heesenne ae 1,855) 1,644) 9924 128; 

| Total sconnnn ee nn sen nnn nme en nn -= --noo=-| 350,483| 328 ,606, 399,221 36,763] 
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Area lextent 
Cres \ 
| 
144,497 | 13.0 
56,939 | 562 
ones 
1753 | 2.4 
107,271 9.6 
27,031 | 2.4 
14,328 | 1.3 
9,400 | 0.8 
16,092 | 1.4 
68,460 6.1 
3,443 0.3 
1,765 | 0.2 
11,664 | 1.0 
2,012 | 0.2 
4,718 | “4 
28,437 2.6 
12,706 | Ll 
59,437 5.3 
1,557 | 0.1 
44,806 | 4.0 
26,230 | 2.4 
42,160 | 3.7 
37,351 | 3.4 
48,435 4.3 
4,401 | 0.4 
6,563 0.6 
76,113 | 6.8 
58a | 3.6 
10,542 1.0 
32,321 | 2.9 
95,457 | 8.6 
5,567 | 0.5 
4,066 | 0.4 
40,228 | 3.6 
dae Macken 
1,115,073 {200.0 
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TABLE 3.--USE AND MANAGEMENT OF THE SOILS 


[Absence of an entry indicates that the soil does not support commercial trees] 


Soif name and | Limitations for--- 
map symbol { Revegetation Reforestation 


| Unsurfaced roads 


—_———————__fe_  —-- + 


10: 
Agnes ton<~--------~- jSevere: 

| too acid. 
Granile------------ |Moderate: 


| 
| 
Rock outcrop. | 
| 


ll: | 
Agneston------ supe (Severet 

j too acid. 
Leighcan----------~ | severe: 

| too acid. 
12: | 


Chilton Var iant~--~|Severe: 
r small stones. 


pooeitd depth, 
large stones. 


Spearfish Variant--j| Severe: 
rooting depth. 


| 
| 
| 
i 
| 
| 
13. 
! 
| 
| 
| 
| 


Cirque land 
Lgeneren ence nnn ---- | Moderate: 
Cloud Peak small stones. 
15: | 
Cloud Peak--------- jModerate: 

| small stones. 
Butroboral fs-----~~|Moderate: 


| small stones. 


Aegiborolid==-<--2-| eoaerate to severe: 


rooting depth. 


| 

| 
16--=-~--~-=2+------[Severe: 

| 

| 


Cryaquollis wetness. 
17: | 
Farlow-~-e-er errr jModerate:- 

| small stones. 
Pishkin~-------~---= |severe: 

j small stones. 
1B->->-ernnennnnnnnelNoderate: 
Fourmile j rooting depth. 
19: H 

| 


large stones. 
1 


Moderate: 
rooting depth. 


Moderate: 
small stones. 


Moderate: 
rooting depth. 


Moderate: 
small stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
I 
| 
| 
| 
| 
| 


Moderate: 
small stones. 


| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| small stones. 
|Moderate: 
j small stones. 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
{ 
| 
{ 
| 
{ 
| 
| 
| 
{ 
| 
My 
I 
i] 


Moderate: 
small stones 


Severe: 
large stones. 


Moderate: 
depth to rock. 


Slight. 


Moderate: 
depth to rock. 


Moderate: 
erodes easily. 


| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
\ 
| 
| 
| 


Slight. 


Severe: 
depth to rock, 
large stones. 


Moderate: 
erodes easily. 


Moderate: 
depth to rock. 


Moderate: 
depth to rock. 


Moderate: 
depth to rock. 


Moderate to severe: 
depth to rock. 


Severe: 
wetness. 


Severe: 
slippage. 


Moderate: 
large stones. 


Severe: 
large stones. 


Severe: 
large stones. 


Soil Survey 


Bighorn National Forest, Wyoming 


TABLE 3.--USE AND MANAGEMENT OF THE SOILS=-Continued 


~SetT name and = timitations for--- 

map symbol | Revegetation | Reforestation =; Drsurfaced —— 

tH -— 

2Qenneeonennennn---- Moderate: | ss5 Slight. 

Grobutte j small stones. j 
21: | | 
Hanson------~- ~----|Severe: | --- Slight. 

I small stones. | 
Raynesford--~----=<~ |siight moans come namemme H one Moderate: 
erodes easily. 

22: | 

4 | 


Hanson Vartiant--~-- jModerate: 
} small stones. depth to rock. 
Starley------------| severe: Severe: 


| rooting depth. 


| 

I 

| 

| 

| 

| 

| 

| 

| 

| 

+= |Noderate: 

! 

| 

| depth to rock. 
| 
| 
| 
| 
| 
| 
| 
| 


Nathrop------ alate Moderate: 
| rooting depth. depth to rock. 
| 
Moderate: 
depth to rock. 


Passcreek--~---~---| Moderate: 
rooting depth. 


Severe: 


rooting depth. depth to rock. 


| 
| 
| 
\ 
| 
{ 
! 
| 
23: | | 
Inchau-----------=-=- |Moderate: -—- Moderate: 
| rooting depth { erodes easily. 
Carbol-----<------- |severe: =55 Severe: 
| rooting depth. { depth to rock. 
24: | { 
Leavitt~---ree-e---|S1ight Soene=== mecconnn| --- Ise evere: 
| j | erodes easily. 
Passcreek~~~---<---- | Moderate: ci | Moderate: 
rooting depth. depth to rock. 
| | } 
25: { | H 
Luckysee+=== -------|Noderate: ome Ho derate: 
| rooting depth. | | depth to rock. 
Burgess--~~-------- |Moderate: | es |Moderate: 
| rooting depth | depth to rock. 
Haxton-orc+-~------ |Severe: | <5 |Severe: 
rooting depth depth to rock. 
| | { 
26: | | I 
Mirror--~-~- -------~ |Severe: sites he ioderate: 
| too acid, | j depth to rock. 
| too cold. | 
Teewinot-~--------- | severe: | con Se vere: 
rooting depth, depth to rock, 
| small stones. 
Bross------- toccone |severe: | = Ho oderate: 
| too acid, | | large stones. 
too cold. | | 
27: } | | 
| ae |Noderate: 
I | 
| { 
| | 
| { 
| | 
| Iva 
| | 
i] | 


| 

| 
Starley~------ nrone|Se evere: 

| 

' 
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TABLE 3.--USE AND MANAGEMENT OF THE SOILS--Continued 


& 
Soil name and | limitations for--~ 
map symbol Revegetation “Reforestation!  Wnsurfaced roads _ 


! | 
naar e aa a 
P | 
28: | 


| 
Nathrop Variant---~ Moderate: | 
| 


Moderate: 


rooting depth. depth to rock. 


Nigisetssc=soce com Savere: 
| rooting depth. 


evere: 
depth to rock. 


Moderate: 
| rooting depth. depth to rock. 
293 | 
Owen Creek----~---~ | Moderate: 
too clayey. Slippage, 


{ 

\ 

I 

| 

| le 

! 1a 

| 1 
Passcreek--------"- | Moderate: s2= 

| | 

| | 

| coe |Severe: 

| | too clayey. 

|Severe: 

rooting depth. | slippage, 


| 
| 
| 

Echenoor-----------|Moderate: ae 
erodes too easily. 
| 


too acid. rooting depth. depth to rock. 


| 
| 
Bynum~-----------=- jmoderates | Too pove: 
| rooting depth. | | slippage. 
my | | | 
Owen Creek--------- jtoderate: } one jSevere: 
{ too clayey. | j slippage, 
| | | too clayey. 
Waybe--------------| Severe: | eae |severe: 
rooting depth, | | slippage, 
too clayey. | | too clayey. 
31: 
Rock outcrop. { 
Agneston--""~"<--~== | Severe: |Noderate: Moderate: 
| 


32: 
Rock outcrop. 


Moderate: 
small stones. 


Cloud Peak-------=- | Moderate: 
small stones. 


| 

| 

! 

| I 

| | 

Ve | 

! | 

Rubble land. | | 

H 

| 

| 
|Noderate: 

| | depth to rock. 

33: | 

Rock outcrop. | 

H 


Mirror--~~<-------=- | Severe: Moderate: 


too acid, depth to rock. 
too cold. 

Teewinot---------~=- | Severe: ss Severe: 
rooting depth, depth to rock. 
small stones. 

34: 


Rock outcrop. 


Severe: 
depth to rock. 


| 

| 

{ 

| 

| 

| 

{ 

{ 
Starman~-=----==-"-| Severe: 

| rooting depth, 
| small stones. 
| 

{ 

| 

i 


35: 
Rock outcrop. 


Severe: 
depth to rock. 


Starman Variant~--- Severe: 
rooting depth, 
small stones. 


a i i i a ee ee 


\ 
i 
| 
| 
I 
| 
Va 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
"a 
| 
{ 
1 


Bighorn National Forest, Wyoming 


TABLE 3.-~USE AND MANAGEMENT OF THE SOILS~-Continued 


Soll name and | ae Limitations for--- se he 
Map symbol Revegetation Reforestation i Unsurfaced roads 


36: 
Rock outcrop. | 


Teewinot=-~~-------|Severe: 
rooting depth, 
| small stones. 
Agneston----------- 


jSevere: 

} too acid. 
37. 
Rubble land i 
38: 
Sapphire--+------~- jModerate: 

| rooting depth. 
Bott lew~<---<2----- \Severe: 

| too acid, 

| droughty. 


Foxton-----=---~-== | Moderate: 
thin layer. 


Severe: 
rooting depth, 
small stones. 


Starman---<--~------ 


| 
\ 
| 
39: 
| 
| 
| 


Starley-----~ seeces {severe: 

j rooting depth. 
40: | 
TelimansscrsSeronse | everes 

| too acid. 
Granile---~--- ~----|Noderate: 

| small stones. 
Agneston-~----<---- |Severe: 

j too acid. 
41: | 
Tine----------- rae Mocerate: 

| small stones. 
Fourmlle-------~ ~--|Moderate: 

{ rooting depth. 
42: 
Tolman~-------~--== jeeveres 

j rooting depth. 
Beenon Variant-~-~-- |Noderate: 


| rooting depth. 


Carbol Variant-----|severe: 
| rooting depth. 


43: | 
Tongue River---~--~ jhederatas 
rooting depth. 


I severe: 


Gateway-~---------~ 
too clayey. 
| 


ne On nS ne SE 


| 


eee! Bp N Se 


Moderate: 
rooting depth. 


Moderate: 
rooting depth. 


Severe: 
droughty. 


Severe: 
too clayey. 


Moderate: 
small stones. 


Moderate: 
small stones. 


Moderate: 


| 
| 
| 
\ 
I 
| 
| 
I 
| 
J 
| 
| 
| 
| 
l 
i 
{ 
| 
| 
l 
| 
{ 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
l 
{ 
| 
{ 
| 
| 
{ 
| rooting depth. 
| 

{ 

| 

| 

{ 

| 

{ 

| 


Moderate: 
rooting depth. 


Severe: 
too clayey. 


| 
| 
\ 
| 
{ 
| 
{ 
| 
| 
| 
| 
H 
| 
| 
| 


Severe: 
depth to rock. 


Moderate: 
depth to rock. 


Moderate: 
depth to rock. 


Moderate: 
depth to rock. 


Severe: 
too clayey. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


Slight. 


ins ae a ns rei St Sm ni a ac sl he elon nk 


Slight. 


Moderate: 
depth to rock. 


Severe: 
large stones. 


Moderate: 
large stones. 


at ce me et ee eee ee 


Moderate: 
erodes easily. 


| 

{ 

| 

| 

| 
|Severe: 
| depth to rock. 
| 

| 

| 

| 

| 

| 

| 

| 


slippage, 
too clayey. 
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TABLE ¢4.-~PLANT ASSOCIATIONS AND POTENTIAL PRODUCTION 


{Absence of an entry indicates that the soil does not support significant amounts of the stated vegetation] 
Soll name and T ential annual | Potential annual 


map symbol Plant association | timber production forage production 
Ft? /acre Lb/acre 
10: i | | 
Agnestons~-<--s-=<----- |toagepole pine/grouse whortleberry | 27 | 500-700 
Granile--------- a a erenen | Lodgepole pine/grouse whortleberry | 29 | 500-700 
| | I 
Rock outcrop*. | |! | 
11: | | | 
Agneston=<---~------ ~--+| Engelmann spruce/grouse whortleberry | 36 | 500-700 
Leighcan-~---=------ ---| Engelmann spruce/grouse whort leberry 42 | 500-700 
12: | i | 
Chilton Variant-~------ \otan juniper/big sagebrush { -<- | 600-800 
| ! | 
Sunupreses-c monroe ne =o lotan juniper/big sagebrush sos | 600-800 
Spearfish Variant------ {utah juniper/big sagebrush ~e- 600-800 
13*. 1 | | 
Cirque land i | | 
la: | | 
Cloud Peak--------+--~-|Douglas~fir/mountain ninebark | 36 500-700 
Cloud Peak~---------——~{ Engelmann spruce/grouse whortleberry 60 500-700 
15: | \ | 
Cloud Peak~---s------"=|Douglas-fir/mountain ninebark 37 500-700 
Eutroboralfs----------~ |Douglas-fir/nountain ninebark | 37 500-700 
Argiborolls=---------- -|Bluebunch vheatgrass | ae | 1,500-1 ,800 
16: | | | 
Cryaquolls-------- ~----|mustea hairgrass/alpine timothy “ne 3,000-3,500 
173 H | \ 
Farlow----- wees ecreen= |Big sagebrush/Idaho fescue | Satalad 1,500-1,800 
Pishkin----s-eeoon-e---[Big sagebrush/Idaho fescue | a5 1,200-1,700 
[Orme wenn nnn ne sore ee nnn | Téaho fescue/silky lupine t — I 1,500-1,800 
Fourmile | | | 
19: H | | 
Friscor-----see-------- |Loagepole pine/grouse whortleberry 41 | 500-700 
Troutville=----==---~=~| Lodgepole pine/grouse whortleberry 28 506-700 
0nneenaecdnewencaeaen ss | Binex sagebrush/bluebunch wheatgrass l ie | 600-800 
Grobutte 
21: | \ | 
Hansonq---2ee-"--++--2- | 14aho fescue/silky lupine | one 1,500-1 ,800 
Raynesford-~--------~-~ | raaho fescue/silky lupine | —_- 1,500-1,800 
t t 


See footnotes at end of table. 
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TABLE 4.--PLANT ASSOCIATIONS AND POTENTIAL PRODUCTION~-Continued 


Soll name and 


| Plant association 


pte AYMD OL eS he 
| 
| 
| 


223 

Hanson Variant---------| Tdaho fescue/bluebunch wheatgrass 
Starleyo--------------- |T¢aho fescue/sedge 

23: | 


Incha’ sonanneenenenmens| Idaho fescue/sedge 
Carbol--n----=---------1 Idaho fescue/sedge 


24: i 


Leavitt---------------- | 1daho fescue/silky lupine 
Passcreek----3~------<-- | rasho fescue/silky lupine 
25: | 

{ 


Lucky ~n-oroseenrernnne=) Idaho fescue/sedge 


Burgess-----------~--=-| tdaho fescue/sedge 
| 


Haz ton--<<--------~---- | Zdaho fescue/sedge 
26: | 
Mirroreo-eoceceronnrn Alpine** 
Teewinot------~-------- laipine*# 
BLOSS~~~" ner naan enn aae— |Alpines* 
27: 
Nathropese--"= mnenweees (Idaho fescue/silky lupine 
Passcreek-----------<-- | Zdaho fescue/silky lupine 
Starley~--------------- | raano fescue/sedge 
28: 
Nathrop Variant-------- | Idaho fescue/silky lupine 
Nielsences------------= | raaho fescue/silky lupine 
Passcreek------2ecen--= | idaho fescue/silky lupine 
29: 
Owen Creek=-n-m--onn=" (Big sagebrush/Idaho fescue 
Echemoor==«<-="--------~ \Big sagebrush/Idaho fescue 
Bynum--~-~+--------- == {pig sagebrush/Idaho fescue 
30: | 
Owen Creekm=---reeennonn Big sagebrush/Idaho fescue 
Waybe-----~~n--n---=--«|Big sagebrush/Idaho fescue 
31: | 
Rock outcrop*. | 
Agqneston--------------- |todgepole pine/grouse whortleberry 
Rubble land*, | 
32: I 
| 
| 


Rock outcrop*. 


Cloud Peak------------- {pougias-£1r/nountain ninebark 
i 


See footnotes at end table. 


| Potential annual | Potential annual 
timber production forage production 


Ft?/acre Lb/acre 


1,200-1,700 
1,200-1,700 


1,500-1,800 
600-800 


1,600-2,400 


1,600-2,400 


--- 1,500-1,800 
1,500-1,800 


600-800 


600-800 
600-800 


1,200-1, 700 


1,600-2 ,400 


1,600-2,400 
1,200-1,700 


1,200-1, 700 
1,200-1,700 
1,600-2,400 


1,600-2, 400 


3, 000-3, 500 
1,600-2,400 


=== 1,600-2,400 
ares 600-800 
27 500-700 
37 500-700 


i) 
' 
t 
a a i i i a rn ee ee ee. 
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TABLE 4.-~PLANT ASSOCIATIONS AND POTENTIAL PRODUCTION--Continued 


Soil Name and ix Sipe “YPotential annual | Potential annual 
map symbol | oe Plant gecoct et ten | ‘timber production | forage production 
| | Ft3/acre | Lb/acre 
33: | | | 
Rock outcrop*. | | 
Mirror-----=----------- Alpine** --- 600-800 
Teewinot-------------=- larpine** | — | 600-800 
34: | 
Rock outcrop*, | | | 
Starman----a---r--~="-1 Idaho fescue/sedge a+ | 600-800 
35: | | | 
Rock outcrop*. | | | 
Starman Variant--------|Nountainmahogany /bluebunch wheatgrass | - 600-800 
36: | | | 
Rock outcrop*. | | | 
Teewinot-----<------- ~-|alpine** | sss 600-800 
Agneston--------=------1Fngelmann spruce/grouse whort leberry | 36 | 500-700 
37%, | | | 
Rubble land | | | 
38: | | 
Sapphire~-----===------!Lodgepole pine/grouse whortleberry | 53 500-700 
Bottle------2en2-----=-- Lodgepole pine/grouse whortleberry 32 | 500-700 
Foxton--~~--seer2- en nee |Lodgepole pine/grouse whortleberry 35 500-700 
39: H | { 
Starman---------- cnmere | Taaho fescue/sedge | --- 600-800 
Starley------eceeee--- ~|taaho fescue/sedge | oss | 1,200-1,700 
40: H | | 
Tel lman----------------| Lodgepole pine/grouse whort leberry | 20 | 500-700 
Granllewerenesrennn === j Lodgepole pine/grouse whortleberry 29 500-700 
Agneston-~-~-------- ---|Loagepole pine/grouse whortleberry | 27 | 500-700 
41; | | 
Tine-------- alata |btg sagebrush/Idaho fescue --- 1,500-1,800 
Fourmile---=--"------=-1 Tdaho fescue/silky lupine Se | 1,500-1,800 
42: H i | 
Tolman=--=----=--~=----|Bluebunch wheatgrass/prairie junegrass | 72 | 1,500-1,800 
Beenon Variant~--------|Bluebunch wheatgrass/prairie junegrass | “—< | 1,600-2,400 
Carbol Variant--------- |Bluebunch wheatgrass/prairle junegrass = | 1,500-2 ,800 
43: | | | 
Tongue River-----------| Lodgepole pine/grouse whortleberry | 29 500-700 
Gateway~=-------------~| Engelmann spruce/grouse whortleberry | 71 | 500-700 


ee Ce See 


*Supports little if any vegetation. 
**Alpine vegetation includes several plant associations. Because of the lower intensity of mapping on 
these soils, no attempt was made to correlate specific soils with specific plant associations. 


See footnote at end of table. 


Bighorn National Forest, Wyoming 81 
TABLE 5.°-ENGINEERING INDEX PROPERTIES 
[The symbol > means more than. Absence of an entry indicates that data were not estimated] 
| | | Classification [Fr ag= | Percentage passin | | 7 
Soil name and jDepth | USDA texture | | I" na | sieve Amber ae | Plas~ 
map symbol | | | Unified } AASHTO } 2 | i | limi { ticity 
ooo ; ne 4 | 10 | 40 | 200 index_ 
a nL tipehes 
{— | | { {= | | | | | | 
ee. i | | boi UP Rd | 
Agnesto wocenene| 0-2 |sandy loam------- |su-sc [A-2, An4 0 |90- 100| 85~ 95 |35-45 |25-40 as 20-30 . 5-10 
“1 a2 | 5 z a ‘ othe 
2-7 |Gravelly coarse j|SM A-1, A-2 | 5-10 ,70-95 j60 85 (25-35 |15-35 NP 
| | sandy loam. | | | | | { | i 
| 7-22!Very cobbly sandy!Gc la-6, A-2 135-45 !65-a5 se -75 !40-60 !25-50 | 30-35 | 10-15 
{ | clay loam. | { | | | | | { 
!29-28!Very cobbly fine !Gm-cc In-2 Ias-as les-as !55-75 !50-60 !25-35 | 20-30 ! 5-10 
{ \ sandy. loan I { { | | { | | | 
| 28 |unweathered won ooo | =a | --- = oor | ooo | —- -—- 
by ue eereens | | | | | | | | | 
Grantie---------| 0 -2 |Gravelty sandy 2 tana 0 |a0- BS 170-7 5 [50-55 |25~30 25-30 | 5-10 
loam. 
ie 2-8 = gravelly ted la-1 110 20 |60-65 ts 55-60 |35-40 |20-25 bes | NP 
coarse sandy 
| | Joan. | | { | | | | | | 
| 8-12|Very gravelly {ec la-z {10-20 les- 75 {40 50 {35-45 {30-35 | 35-40 | 15+20 
li sebelcon baa acmn lee | | bee l | | 
12-20!Very cobbly sandy /6c A-2 25-35 !60-65 !55-60 !45-55 130-35 | 35-40 | 15-20 
| clay loam. | { | | | aa | | | 
|20-45| Very cobbly sandy |GM [aci, A-2 {40-50 {7 5-80 !70 “75 {40-50 |20-30 | = | NP 
loam. 
! 45 |tnveathered | ue | sue | ace ts nn Com aan | = --- | _ 
drock. 
oe ie ee ee Ce a 
Rock out: . 
cic aa | | | | | | | I | { | 
ls: | | | { | | { | | { | 
Agnesten-2---42- 0-2 {Sandy ieag Santee {SMSC |Ar2, AR4 | 0 |90-100|a5-95 {35-45 | 25-40 | 20-30 5-10 
| 2-7 \cravelly coarse |sM A-1, A-2 | 5-10 170-95 leo-a5 125-35 115-35 | --- | NP 
sanéy loam. | | | | | | | 
| 7- 2a\very cobb ly sandy} GC |A-6, A-2 {35-45 |65-85 |s5-75 |40-60 125-50 30-35 | 10-15 
clay loam. 
\o2-28!very cobbly fine !GM-GC la-2 135-45 les-a5 '55-75 |50-60 !25-35 | 20-30! 5-10 
| | sandy loan. | | | | | | | | | 
| 28 \Unweathered | --- | Sad oan ee Ve! Mice ete iW Beas. cae 
| | bedrock. | } | | { | | | | 
| | { | | | | | | | \ 
Leighcan--------{ 0-6 {Gravelly loan=--- |CL-ML, {a-a | 0 les 85 ae |55~65 |40-60 2030 5-10 
GN-GC 
| | vs | | | | | | | | 
| 6-20!cobbiy coarse sm \a-2 1o0-30 !75-a5 !70-80 |so-60 }25-35 | --- | wp 
| | sandy loam. ! | | | | I | | | 
| 20-30) Very cobb ly sandy | Gi laa | 30-40 170-80 les-75 {45-55 |25-35 ne NP 
loam. 
|30-42| very cobbly sand | sP~sM lAL, As3 |40~50 |75-5 90 170-85 |40-60 5-10 | = NP 
42 Unweathered a=: ee: o, | on ot = = —ra5y onan: 
{ | bedrock. i | | | | | | | | 
! | | | | | | | | | | 
ioe 1 | | | i al ae ale: = | 
Chilton Variant | 0-3 Wery channery Ica {a-2 {10-20 |45-55 |45-55 |40~45 |25-35 | 20-25 NP-5 
loan. 
3-12|Very channery {cm laa {10-20 la5-55 [45-55 {35-45 {30-35 | 20-25 | NP-5 
loan. 
112-42 Extremely | eM la-z l1o-20 25-30 !25-30 !20-30 !10-15 | 20-25 | we-s 
| | channery loam. | | | { { | | | | 
| | | | | | | | | | 
Sunup--~-------- | o-4 !very stony fine !sm lan2 las-55 175-85 |70-a0 !so-65 l25-35 | --- | wp 
Ora ery Stout fine’ J45-ES [75-68 )70-80 )S0-65 525-35 | 
| g-10!very stony fine {!sm la-2 las-55 175-85 !70-80 !so-65 l2s-a5 | --- | we 
peeO [Nae seen Aine | [ABreR Tees 70380. p08: | 285 | 
| 10 |Unweathered aes | a -— fess | Shaded | States sana | <a | Cea 
bedrock. 
| | | | | | | { | | 
i] i) i i] i] t ' 1 i ' i 
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Soil name and IDepth 


12*: 
Spearfish 


Variant---<-- 


13*, 
Cirque land 


USDA texture 


LOaMr =n nna nnn nnn | 
Weathered bedrock) -<< 


Gravelly silt 
loam. 


Very gravelly 


ass 


| ee 


GM-GC 
CL-ML 


ML 
cc 


t 
{ 
| 
| 
| 
I 
silty clay loan.) 
Very cobbly silt pM 
loan, | 
Unweathered | 
bedrock. | 
| 

| 

| 

| 


15*: | | 
Cloud Peak------ O-2 Gravelly silt 
| loam. 

2-22) Very gravelly 

| silty clay loam. 
22°38 (Very cobbly silt 

| loam. 
Unweathered 
bedrock. 


ML 
Ge 


Eutroboralfs. 
Argiborolls. 


16*. 
Cryaquolls 


17*: 


| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
8-16 Gravelly clay | 
loam, channery 
| clay loam. | 
16-45 |Very channery { 
j loam, very 
| gravelly clay | 
Saran one Seine | 
| gravelly loam. | 
Pishkun--------= 0-7 |Very gravelly | 
| loam. | 
Extremely j 
gravelly loam, j 
extremely 
gravelly sandy 
loam, extremely | 
gravelly clay 
loan. 


7-42 


[8---2nn--nnnnnee | 0-6 |Loan------------~ {cL-¥ 
Fourmile | 6- 24)Very cobbly sandy )SC, cc 
j | clay loan. | 
j24-41 | Extremely cobbly |GP-GM 
| loamy coarse 
d. 
| san 
' 


t 
See footnote at end of table. 


0-8 |Graveily loam--~-/ML, GM, SM 


, GM-GC 


cation 


A-4 


A-4 


An4 
A-2, A-6 
An4 


An-é 
A-2, A-6 
A-4 


A-4 
A-4 


A-4, A-2 
An-2 


‘age 


70-80 
55-65 


0-40 


0-60 


Ny 


5-40 


70-80 
45-50 


TABLE 5.-~ENGINEERING INDEX PROPERTIES--Continued 


reentage passing 
sieve number-- 


B0-100| 70-90 


|60-70 
{30-45 


55-65 
le5-95 


70-75 
25-50 


| 
| 
| 
| 
| 
| 
| 
| 
| 
ioe 75 
ls 
| 


70-75 
25-50 
65-75 


60-70 
45-55 


30-50 
5-30 


65-75 
50-60 


| 
{ 
i 
{ 
| 
{ 
| 
| 
[eee 
| 
| 
| 
i 
{ 
| 
| 
| 
{ 
| 
l6 
la 
| 
{ 
| 5-35 
| 
\ 
| 
| 
{ 
| 
| 
| 
| 
| 
i 
| 
l 
les 
| 
| 
120 -30 
| 
| 
t 


40-50 
60-75 


Soil Survey 


Iriguia | Plas- 

| 

| 

| 
25-30 5-10 
25-30 5-10 
| --. 

| 

| 

| 
35-40 5-10 
35-40 | 15-20 
35-40 | 5-10 
meet it Yes 

| 

| 

| 
35-40 5-10 
35-40 | 15-20 
35-40 5-10 
ew, | os 

| 

| 

| 

| 

I 

| 

| 

{ 

15-25 NP=5 
25-30 | 5-10 
| 
15-25 | NP-5 
| 
| 
| 
| 
20-30 | NP-10 
25-35 5-15 
| 
| 
| 
| 
| 
| 
25-30 | 5-10 
30-40 | 10-20 
“— 
| 
l 
i 


Bighorn National Forest, Wyoming 


SERSTEEEEEEEEES EREEEEEED Eumnmenenne 


Soil name and 
map symbol 


27%: 


Passcreek~---~--- 


Starley--°----- 


28%; 


Nathrop Variant 


Nielsen-<------ 


Passcreek=--~=-- 


29%: 


Owen Creek------ 


Echemoor-++--=- 


Ioepth 
{ 


7-12 
12-19 


{ 

| 

| 

{ 
{19-30 
| 

| 30 

{ 

| o-g 
8-15 
15 


0-7 


7-22 


22 


1. 
18 


0-7 
7-1 
20 


we 


19-30 


| 
{ 
| 
| 
| 
i 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
he 
j 10 
| 
| 
{ 
i 
| 
| 
| 
i 
{ 
{ 
| 
; 30 
I 
| 
| 


ve 


te 


as 


TABLE 5.--ENGINEERING INDEX PROPERTIES==Continued 


USDA texture 


__ Classification 
| Unified | AASHTO 


} 
| 
| 


Liquid 
Limit 


83 


| Classification T¥rag- | Percentage passing T T 


Plas- 
ticity 


$$ es 44 0 0 200 


stony clay loam, 


very cobbly clay| 


loam. 
Unweathered 


| 

{ 

| 

| 

| loam, extrenely 
{ 

i 

| 

| bedrock. 


(Clay loam, loam 
jChaunery loam, 
| gravelly clay 
\ loam. 

j very gravelly 

\ loam. 
jUoweathered 

{ bedrock. 


|Eetrenely cobbly 
loam. 

j Crweathered 

| bedrock. 


| 


|Channery very 


| fine sandy loam. 
pieey channery 

\ fine sandy clay 
j loam, very 

\ channery clay 

| loam. 
jUnweathered 

} bedrock. 


20 | Chennery loam=--~ 
18 Very. channery 

| clay loan. 
jUnweathered 

| bedrock. 


, [uoieceseaeneaee 

ralenee loam, loam 

19) Channery loan, 

| gravelly clay 

| loan. 

Very gravelly 
loan. 
Unweathered 
bedrock. 


Clayrreecnmn en nn- 
Pasa sprees clay--~- 
ac pecthened bedrock 


| 
| 
| 
“4 {Clay loam-------- 
4! 


ajsiit loan--------| 
33 /Clay loam, silty 
j clay loam. 

jHeathered bedrock 


See footnote at end of table. 


| 

| 

|cu-mt., ML la~a 
{cL 

| 


\ 
| 
| 
| 
| 
| 
|CLrM, ML |an4 
Ico |A-6 
\CL-ML, CL lana, A-6 
| | 
|Gx-GC |Ar2, Ar4 
a aseaees 
| | 
| | 
|cL-M lana 
\GM-Gc i 
Ie ew [yee 
| | 
| | 
| | 
|su=sc lara 
lec la-2 
| | 
| | 
| | 
foo Wa ke 
j | 
| | 
|>c la-6 
jac [Ars 
i” ek I coxe 
| | 
| | 
cum, ML la-a 
{ct |-6 
|CL-ML, CL 1A~, A-6 
| | 
| cu-cc la-2, A-4 
ener Le a3 
| | 
| | 
| | 
es |A-6 
1c In-7 
A+7 
{oc fo 
| | 
Ice |A~6 
CL lac6 
| 
| 
t 


—=— 


iments _ sieve number-- 
le ic) rae 4 H 10 H 40 | 200 
t 
{—- | | { { 
| | | | | 
| 0 lod 100 | 100 |es-95 l60-75 
{40-60 |70-80 |70-80 [60-75 {50-65 
| | | | | 
| \ { | { 
| | | | } 
beso etlicoxe bs Vecctn Shs 
| | | | | 
{ | | | 
0 |20- -100175-100|65-85 so: 70 
hos (2: 100} 75- 100|65- 100|55-75 
ro-15 {75-90 | 658 |55-70 {50-60 
| | | | 
0 aa lees |40-50 ne 
[icc 1 | ee goa The 
| | | | 
| | | 
lo 1a 100 {95- 10005-95 |60-75 
|45-60 ee -90 {70-80 |55-70 ae 
[este ie aes a _ 
| ! | | | 
| | { { | 
| | | | ! 
0 \7 0-80 |70-80 leo- “75 {3 5-45 
| 0 la 0-45 Laon lisas la 0-30 
{ | | | | 
| | | | 
{ { | \ 
ben Ve Vecsse le ces, thee 
| | | | | 
| | | | | 
| 0 ee l60-70 |50-65 ee 5-50 
[ 0 ing 5-40 {30-35 {25-30 |20-25 
(oan eee besos Teseee AS 
| | | | | 
| { | | | 
| 0 | 20-100| 75-100] 65-85 150-70 
| 0 {80-100| 75-100 65~ 100155~75 
10-15 }75-0 | 658 |55~70 [50-60 
| | | 
0 ee “60 |45-50 {40-50 130-40 
Wee cer Ste Wise th cece IP cee 
{ | { | | 
| | | | | 
| | | | | 
0 100 | 100 |90-100{ 70-80 
' 0 | 100 | 100 {90-100} 75-95 
| 0 65-70 |60-65 {55-60 [45-55 
[ee SR ee Abeer fa ee 
| 0 I? 75-100} 75~100| 65-90 |55-70 
0 |75- dau aca 70-90 {65-85 
| 
| 
i 


| 

ahem loses 
} 
’ 


—— 


| 
{ 
i 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
i] 


B4 


24%: 
Leavitt--------- 


Passcreek------~ 


Burgess-~----""" 


Razton------- — 


Teewinot-------- 


Bross--*-=*-"-"- 


TABLE 5.°--ENGINEERING INDEX PROPERTIES-=Continued 


ass cation 


| 

| 
0-3 |Loane-n-nno-==no-| 
3-12/S11t loan~=-----= | 
2 

| 

| 

| 


| 

! 

| 

A-4 
ha ~25 |Clay loam, loam, 

| 

| 

| 

i 

| 


CL, CL-ML laé, A-4 
| silty clay loam. | 
25-46 | Gravelly silty c Pe 
| clay loam. | i 


-7_ {Loam (as ee eae ee 
Bes bse loam, loam 
19 Channery loam, 
j gravelly clay | 
| loam. | 
red ane! gravelly 
j loam. 
Unweathered 
bedrock. 


CL-ML, CL 


Ina 

| 
GM-GC | 
ee | 
| 

| 

I 


30 


CL-ML 
SC, GC, CL/A-6, A-2 


gravelly clay 
loan. 


a 
La 
fs} 
< 
o 
wy 
NG 
~ 
° 
8 
ti 
' 
‘ 
1 
@ 


coarse sandy 
loan. 
Unweathered 
bedrock. 


] 
\ 
| 
| 
i 
| clay loam, 
| 
\ 
| 
{ 
{ 
| 


| 
| 
| 
jac 
| 
| 
| 
| 


A 


{ 

{ 

{ 

| 

| o-3 |Loan--n-----n2=0" 
j 3-29 Gravelly coarse 
| 
{ 
| 
l 
| 
| 


n 
- 
g 


| sandy loam, 

| gravelly sandy 
{ loam. 
jSaweathered 
bedrock. 


29 


0-7 7 \Gravelly sandy 
i | loam. 
| 7-13|Gravelly coarse 
sandy loam. 
13 lUnveathered 
| bedrock. 


| ~10| cobbly loam------ 
19-33 ]Very cobbly loan. 
jUoweatheres 
| bedrock. 


2 8 

a & 

= 
aap 


Q 


-17|Very cobbly loam 
7 junven thered 
| bedrock. 


ro 
8 
' 
’ 


Bae 


= >jcreveldy loan--<- 
27 Very cobbly loam 
~¢2|very cobbly sandy 
| loam, very \ { 
ia grown sandy | | 
* | 


TS 


, 


See footnote at end of table. 


rag~ 
ments 


rcentage passing 


| sieve number-- 
eee 
| 


; oo | 


5- 100} 75- 100] 70-100|60-80 
5-100} 75-100{65-90 [60-80 
5-100| 75-1001 70-10 155-85 


—— a 
ass 


| 5-75 {60-70 {55-65 |s0~60 
{ | | | 

{a0-100| 75- -100|65-85 150-70 
{80-100} 75- 100|65~ 100!55-75 
{75-90 | 658 155-70 |50-60 


| | 
Ee ae | ao-50 es 


| _ 
ae 
| | 


80-85 {70-75 l65-75 


50-80 a 35-70 


\ 


| 
| 
| 
45-50 |40-45 in 
i 
| 
| 


75 
60-80 j50-75 195-45 


10- 
0-85 |70- 75 25-30 


50-100!50-75 |30-60 


von oon 


| 

\ 
go-85 |75-80 
65-70 |60-65 


65-75 
50-55 


foz 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
I 
\. 
| 
| 
100 |os- 100} 85-95 179 
(2° 
| 
| 
J. 
| 
{ 
5 | 
Pa 
las 
2 
_ 
| 
| 
\ 
| 
| 
{ 


$0750 


| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
oe 
| 
| 
| 
| 
| | 
\ | 
| | 
| | 
l | 
| \ 
le ls 
8 hake 
i 136 
| ps 
| | 
| | 
8 ES 
| | 
lea ab 
| i 
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| 
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Soil name and 
map symbol 


Troutville------ 


Grobutte 


22*: 
Hanson Variant-- 


Starley--------- 


23*: 
Inchau-~---~----- 


TABLE 5.--ENGINEERING INDEX PROPERTIES--Continued 


|Deptn| USDA texture i T ments | 
| | I | 


i 

| 0-2 tro |ML, SM 

| 2-14 |conbiy sandy loam,SM-SC 

j}4-50 Very stony sandy (GC, SC 
i Clay loam, very 

I 


| 
| cobbly sandy | 
| Clay loam, very j 
| gravelly loam. | 
Extremely stony | 
| sandy loam. | 
O- 12}Ve lery stony sandy 
loam. 
{12 ~45| Ext renely stony | 
| | sandy loam, very 
| | stony sandy i 
j | loam, very 
cobbly sandy 
| | loam. | 
| | 
| 
| 
J 
| 


| 0-10! very gravelly 

| \ loan. 

j2O-41 | Extremely 

| | gravelly loam. 


| 0-41|Very cebbly loan lca, cu-cc,!A-2, Aq4 
SM-SC, SM 


| o- 12| Loan wonnnnneeonn- It, CL-ML 


{12-31}Clay loam, loam, ees 


20- 28|Gravelly loam, —|a4-6c, 
gravelly clay 

j loam, clay Loam. j 

28 jNeathered bedrock |CL-ML 


i 19% gravelly loam. | SM, GM 

j3i-41 Very cobbly loam pOU-CC «Gt 

| t | 

lo “9 |very gravelly toc 

ly | silt loam. | 
9-24|\Very gravelly GM-GC 

{ H loam. | 

| 24 \Unveathered | wee 

| | bedrock. j 

| © “8 | Loam-~------=-=== {cum 
8-15, Extremely cobbly |GM-GC 

{ loan. t 

| 15 \Unweathered | -_— 

| { bedrock. i 

| { | 

| 0-7 | Loam Sebeuseatieee |ci-m2, 

j 7~20,Clay loam--~----- jc 

| 

| { 

| 

| 

{ 


| Loam=----=- wno-- 
| ~12)Gravelly sandy 

| \ clay loam. 

| 12 j Unweathered 

\ \ bedrock. 

t l 


SM-SC, 


me 
lee 
| 
| 
i 
| 
‘ 


See footnote at end of table. 


CL, 


ra 


>3 
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reentage passing 


sieve number-- | 
arn ae Cae ee 


30-60 
25-30 
20-35 


10-15 


15-35 
5-30 


0-485 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
lis 
| 
| 
| 
| 
| 
| 
lao 
| 
loo 
| 
| 
, 
| 5-50 
! 


|50-75 
140-80 


25-50 


poe 
25-30 


| 
| 
| 
| 
be 60-75 
135-45 
i 
I 
| 


|50- 70 
70-80 


oa 
I 
{60-70 
{20-40 


| {— | { 

| | { | 

|ar2, A-4 | O-5 |e0- 95 {75-90 |50-75 

{a2 {10-20 {a3-90 [80-85 |45-55 

ja-2 {35-80 {50-75 {35-60 {30-40 

{ | | | { 

| { | | | 

| { | j | 

la-1 \55-65 \45- 50 {40-45 {25-30 

| | | ! | 

jar, A-2 | 20-60 \4 5-70 |40-65 130-60 

lanl, A-2 {60-75 135-6 5 [35-60 {25-50 |1 

| | { | | 

| | | | | 

| { | | | 

| I | ! { 

) { | | | 

lant, A-6 {10-20 {6 60-65 t55-60 Iso-55 [a 
{10-20 {35 35-40 {30-35 {25-30 120 

| | | | | 

| | | | | 
|40-50 |50-7, 5 [45-70 {40-65 {25 
| | | | 

lat 0-5 \es- 100 |80-100{ 70- 90 

{A-a, A~6 | 0-15 |70-100|60-100| 50-90 

la-2, A-4 |30-40 l45-70 {40-65 {35-60 
| | | 

la~6, a-2! 0 165-55 |40-50 {35-50 

|a-2 | 0 {45-50 |40-50 l35-40 | 

[22 ee Se te oN 

| ) (| | 

{ | | l | 

lana | 0 | 100 lo5~ 100] 85-95 

laa {48-60 {80-90 | 70-80 {55-70 

bo ceo “Posse Heese” line ce 

| | | | | 

| | | | { 

| | | I | 

{ana | 0 \75- 100|75~100| 70-90 

la-6, a-7 | 0 | 100 195-1001 90-100 

JA~4, An6 | O-10 155-85 [50-85 145-80 [35-60 

| (| | | { 

PS oe ete il eee he cet lol ot. 

{ | | | | 

{a4 | 0 |90- 95 les-s0 | {75-85 

A-2, A-é,! 0-5 !80-95 !50-75 !30-55 

[apte Boke Ore BOBS: 50-75. 

| { | | 

| | | 

{ | 

i) ( (} 


Liquia | 
limit 


25-35 
25-35 


nn a a a a i ne rm a ce re a mr ee ee ce re ee me a ne en ee ee ee ee 
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| ticity 
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inches; 4 10 40 | 200 index 
In t t t Pct ! t t t Pet t 
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5-15 
5-15 
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Soil Survey 
= a 
TABLE 5,--ENGINEERING INDEX PROPERTIES--Continue 
T Y T~ Classiticati T¥rag- | Percentage passing T T ; 
dad {De th! USDA texture | =e = = Inents | sieve number-- |Hiquia nee 
Soil name an 1°) : 
spmciie | | pas | aia | aches 4 | 10 | 40 | 200 index 
2 |= | { { | {— | 
a ee ae. fae sen te tala noes as 
ga | | | la-a 0-10 |85-100|a0-100]70-95 |60-85 | 20-30 | 5 
; ye" PP yeiilaties clan lean: a,c | g-10 !g5-100!g0-100!65-90 | 5-85 | 20-35 | 5-15 
ee 7-11 |Silty clay loan, |cl, CL=ML |A-6, A-4 | 0-10 [85 ele am | | 
clay loam, loam. u a : 7. eae 
lni-27/sitty clay loam, [Chote Cy |Aty A-6 | 0-10 |65-100| 60 95 i 85 i. 85 | 20-35 | 
loam, channery | GM-GC, | | | 
| | clay loan. | | Vite, ese ot HN ees AP tess 
27 |Heathered bearock| ae --- | --- | ! | | | | 
| | I cae 
“Rin comm | ot fy tenes ee | fa Ls ees | ares | ae 
eee ree \ 4-17! meee A-7 0 | 100 -100) 75-95 | 55-65 | 
vac Chenery clay Ge | 165-70 l6o-65 {55-60 145-55 | 55-65 | 30-40 
117-24! Channery clay----|6C JA-7__ | 0 [65-70 = S560 [45-55 | 55-65 | 30-4 
| 24 |Weathered hegrock) === | = | | | | | | 
= ™ -70 |50-65 | 40-60 | 20-35 
| 9-3 lchannery clay----!cu, cH = {A-7 | 0-5 {70-80 [65-75 |60-70 | | 40-60 | 20- 
eps era, : Z = -100!60-95 !50-80 | 35-60 | 15-35 
ces H 3-16|Clay, silty clay {cL, CH |A~7, A-6 | 0-5 |70-100)65-10016 | | | 
| i loam, channery j | j | | | | | | 
eee | | Leese Nhs Ween WE das Ns oes 
| 16 | Weathered | === j =~ | ta | | } | | 
| | Bedrock. | | | | | | | 
| | | | | | ! | | | | 
| | | | | | | { 
i { | | | | | | 
Rock outcrop. | j | { | | | 
| lg5-95 135-45 125-40 | 20-30 | 5-10 
1 o-2 | loam-------|sw-sc_ asa, a-a | 0 90-100} 85-95 | | 20-30 | 
i a oa leroweile es -1) a-2 | 5-10 !70-95 |60-85 | 25-35 |15-35 . NP 
Agne | 2-7 \Gravelly coarse Is |A=1, A-2 | 5-10 ie 95 | | | | : | 
ary coBELy -2 135+ “ -75 140-60 !25-s0 | 30- - 
| 7-22|very cobbly sandy |6c |A~6, ana 135-45 6 85 . 75 | | | | 
oe ete 135~ “ -75 !so-60 !25-35 | 20-30 } 5-1 
|22-28| Very cobbly fine |au-cc laa {35-45 [65-85 {55-75 | | | 
og Ipsandy, tom | ee eee eee eee ee eee ee 
| 28 jSnweathered | --- | \ | \ ! | | 
a 2 ae ae ee a a 
le land. | | | | | | | | 
{ { \ | | 
| | | | | | | 
ae | | | | | | 
Rock outcrop. | | | | | 
| | | lag o !70-75 !70-75 !70-75 !60-70 | 35-40 5-10 
Cloud Peak------ { 0-2 jorevetty silt jul | { | ! | | | 
oe | o- - - ~50 !20-45 | 35-40 | 15-20 
2-22{ Very gravelly {sc [A-2, A-é | 0-20 |25-50 ie 50 fe 50 | | | 
ory canty ee. | las-ss | 70- -85 l65-75 l60-70 | 35-40 | 5-10 
|22-38| Very cobbly silt \M or laa {45-55 85 i 85 | | | | 
loan. | | “as im ese ae com es 
| 38 lUnveathered | ese ae Ria (Ae | | | \ | 
|_| Bedrock. | | | | | 
| | | | { { | | ) | 
Bone || ede eae ade 
Rock outcrop. | | 
Igo-85 !75-80 !65-75 !so-60 | as-a5 | 5-15 
| ge10!Cobbly loam------ cu-m~, cL fa-4, a-6 !|20-30 leo-a5 {75-80 | | | 3+ 
aia g < ie ~ 55 135-45 | 30-35 | 10-15 
abi 110-33 | very cobbly loam. |6C | a6 |25~35 {65-70 [60-65 |50-55 [35-45 | 30-3 | 0-1 
| 33 |nweathered [oer ott | | | | | | | 
bedrock. | 
| | | | | | { | | | 
-2 !30- -55 130-50 !20-35 | 15-25 | np-s 
eens | 0-17!Very cobbly loam GM lai, A-2 {30-40 |45-60 [35-55 /30-50 |20-35 | 15-25 | NP-5 
Teewino i | } =, re ee ! | 
| 17 jUnweathered | | | 1 | | | 
bedrock. 
S| | cece 
Sane || ! aan 
Rock outcrop. { { | | | | | | | | | 
( ( 


See footnote at end of table. 


Bighorn National Forest, Wyoming 87 


TABLE 5,~-ENGINEERING INDEX PROPERTIES--Continued 


bedrock. 


, | | Classification [Frag~ | Percentage passing { 
Soil name and jDepth, USDA texture | E jments | sieve mumber inde | Plas- 
map symbol | | | Unified i AASHTO | >3 | | 1 limit ticity 
me ae } i inches; 4 200 index 
faa) | | face | | _ [see 
34%: { | | | | | | | { 
Starman--------- 0-3 |Channery clay loc la~6, A-? | 0 leo-6s 55-0 150-55 | l 40-50 35-45 | 15-25 
loam. 
| 3-15 Extremely loc la-2 1 9 30-35 120-25 !20-25 ee | 35-45 | 15-25 
| I channery clay | | | | | | | | | 
| | Joam. | | | | | | | | { 
15 {unveathered wee | =e toss | _ | on | --- age --- | --~ 
bedrock. 
I onpry | | | | | | | | | 
2 eng || Baers 
Rock outcrop. 
a ! | Ie. he ate oh | 
Starman Variant 0-2 [Very channery | cas jana 0 |35- 40 | 30-40 |25-30 E 0-25 |! 25-30 | NP-5 
loam. 
| 2- 11 | Extrenely |ec, GM-GC lant 0 | 40- 50 |20-25 115-25 {2 0-20 | 25-35 | 5-15 
gravelly loam, 
| | extremely | | | | | | \ | | 
| | channery loam. I | | | | | | | | 
| 12 |Unweathered | Bae ae a | os ose aoe | --- | ~-- | “== 
bedrock. 
| | | | | | | | | | { 
saan || Ee od ak eae ah a 
Rock out . 
oes | | | | | | | | | | 
Teewinot-------- 0-17! Very cobbly loam | cx JArL, A-2 |30-4 0 |45-60 |35-55 |30-50 |20-35 15-25 | NP-5 
| 17. |Unweathered Pe ge eee Pac faa haan ee 
bedrock. 
| ine | | | i | | | | 
Agneston-------- | o- o- 2 |Sandy loan~~---=-|$¥-8C la-2, A-4 0 | 90-100] a5~ 95 |35-45 |25-40 | 20-30 | 5-10 
Gravelly coarse j|SM A-l, A-2 5-10 jose l6o-85 25-35 j29738 soe NP 
3 a sandy loam. { | | | { | | 
| 7-22|\very cobbly sandy jC lac6, A-2 {35-45 ts 155-75 |40-60 bso | 30-35 | 10-15 
clay loan. 
loo-zelvery cobbly fine !Gx-Gc la-2 135-45 les-as !s5-75 !50-60 !25-35 | 20-30 ! 5-10 
| sandy loam. | | | | | ] | | | 
| 28 |Unweathered --- --- | --- baat! | oor | oe | = | ore | ld 
bedrock. 
| pase | | | | | | | 
ee De ek ale de 
Rubble land 
role \ | | | | | | | | | | 
38%: | } | ! I | I | | | 
Sapphir aera 0- 713] Fine sandy loam \su, SM-SC -2, A-4 | 0 | 20-95 |75-90 {35-75 {30-50 | 20-30 NP-10 
[2 13-23 3|Sancy clay loam {SC |A-2, AG | O-5 {85-100{80-95 j65-B5 {30-50 | 30-40 | 10715 
23~31!channery sandy |G, SC |a~2, Av6 | 0-20 )60-80 j55-75 {45-70 ;20-40 ; 30-40 | 10-15 
| I clay loam. | | | | I | | { 
31 |\unweathered | ane | aoe = | = | Saks aoe | --- | oe | --- 
bedrock. 
{ { | { | | | | | | | 
Bottle---------- | o-8 |sancy loam-~--==* {su [ac2, AA | 0 100 |90-100160-70 E 0-40 ! 20-25 | NP-5 
8-15!Loamy fine sand, |SM A-2 o-15 !65-100!55-100!50-85 115-20 | --- NP 
pers eee ae et | [aOeHD 7 |S8>200 exc tOO | aOreo) jer a0 | 
Fa ipa naa ae a ree ees ae 
| | gravelly fine | | | | | | | 
i of ee a | Ei Wee ey Aba eal | 
{15-27 | very gravelly |SP. SP-SM {A-1 | 0 60-70 140-50 {25-35 | 0-10 | --- | NP 
sand. 
| 27 oe | asa -- | on | oon oe | ome | --- | “-- | oon 
bedrock. 
| ener | | | | | | | | \ 
Foxton---------- | 0-5 ae Serene |e lana | 0 | 95-1001 90-95 {85-90 ie 60-70 | 25-30 | 5-10 
| 5-13)Clay, clay loam, {CL jac? | 0 [85-95 {85-0 {70-85 |65-75 | 40-45 | 20-25 
baseoghecee, cia ereesc| | lapesg | | | lescnec| | 
13-26|Cobbly clay------ CL yar? }20-30 |75-85 |75-80 {70-75 |55-65 | 45-50 | 25-30 
| | | | } 
| | | { | 
‘ i i] i] i] 


\"26 |Unweathered ieee 
| | nweatnere | ! 
( i] i] ( 


See footnote at end of table. 
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TABLE 5.--ENGINEERING INDEX PROPERTIES--Continued 
| | Classification [reag~ | Percentage passing Y | 
Soil name and jDepth, USDA texture | | jments | sieve number-- Liquid | Plas- 
map symbol | j Unified | AASHTO { >3 | H | | limit | ticity 
| finches] 4 j 10 | 40 | 200 | | index 
;= | | | be | { | \ , = | 
39%; | l | | | | | | 
Starman--------- | 0-3 |\Channery clay {ac |A-6, a7 | 0 {60-65 {55-60 {50-55 {40-50 35-45 | 15-25 
loam. | 
1 3-15 lextremely lec ln-2 | o 30-35 !20-25 !20-25 !10-20 | 35-45 | 15-25 
ico a ee Oe ae ae oc ee 
loam. 
| 15 |Unweathered | ses | a | ae | oe | eee | — | a | sie ae 
ee Gaacccaes | | | | | | 
Starley------<--! 0-9 |Loam------------- len-mz daa 1 9 | 100 !95-100!85-95 !60-75 | 25-30 | 5-10 
z | | | ! | | | | { | | 
g-15!Extremely cobbly /GM-GC A-4 45-60 !eo-90 70-80 !55-70 !35-45 | 25-35 | 5-10 
ela | | | | | | | | 
eels cain OM yes Shek, Weco itn, Wael Via Mens Nace 
ae ee eee ee, 
eit ; | | Fy he ey 
Tellman------ a--! 0-1 {sandy loam-==-- -- | si la-2 | 0 {e5-100| 85-100165-85 |25-35 15-25 NP-5 
1-10) Gravelly coarse js jAn2y A-4 | 0 j60-75 jeo-22 jt0-60 j30-40 [ener ml NP 
sandy loam, 
pie FP PEE 
Ps Peer | | | | | | 
lio-3s|cravelly sandy |Sc la | © {60-75 |6o-75 |50~65 [40-50 | 30-35 | 10-15 
clay loam. 
|35-60| Loany coarse sand| st {a-2 S¢ |a5-100|25-100|50-70 {10-20 | taal NP 
Granile--------- | 0-2 |Gravelly sandy |su~sc ja-2 | 0 |80-85 {70-75 |50-55 |25-30 25-30 5-10 
loam. 
| 2-8 very gravelly om far l1o~20 {60-65 |55-60 {35-40 |20-25 | oe | NP 
coarse sandy 
| geagl team: | | I | | | | 
| s-12|very gravelly — [oc tana 110-20 [65-75 {40-50 {35-45 {30-35 | 35-40 | 15-20 
sandy clay loam. 
{12-20|Very cobbly sandy {GC la-2 125-35 leo-65 {55-60 l45-55 130-35 | 35-40 | 15-20 
clay loam. 
|20-45 very cobbly sandy {cM lanl, A-2 140-50 175-80 {70-75 {40-50 {20-30 | Jen | NP 
loan, 
| 45 unweathered Ir) Ses fe oseee Wee Ol go eed ee al ges WE es oho 
a Gn ee a ee eee 
Agneston-------- | o-2 |sandy loam------- |su-sc |An2, A-4 | 0 {90-1001 a5-95 135-45 |25-40 20-30 | 5-10 
2-7 \Gravelly coarse {5M lA-2, A-2 | 5-10 }70-95 [60-85 [25-35 [15-35 | --- | NP 
sandy loam. 
| 7-22|Very cobbly sandy |6c la-6, A-2 {35-45 le5-a5 {55-75 |40-60 {25-50 | 30-35 | 10-15 
clay loam. 
|22-28| Very cobbly fine |ca-ec tan2 {35-45 les-s5 {55-75 !50-60 125-35 | 20-30 5-10 
sandy loan. 
| og lunweathered fb adhe Pe sexe? Aesth een hoe Pack titescee hae. Ih ge 
ee ee ee ee 
‘ig: ; | es ee 
Mingsccadastaane | 9-9 lvery cobbly 1oam Icr-mt,  !a-a tase55 loo-95 !a5-90 !75-a5 l60-70 | as-30 ! 5-10 
[pee * emcee. ah | | | | | | j 
9-14 very gravelly loa, SM lana 115-60 {40-60 {40-60 125-50 lo-15 | ane | NP 
ene ioe I | ! | | | | 
sand, very | | | | | | \ | 
a 
Toem, | | | 
14-60!very gravelly GP, SP lari {15-60 | 20-50 | 0-5 | -m- | NP 
| I | I | | | 
{ | \ | | { | 
| | l | | | 
Pot | | Bae al 
4 ‘ i] ' 


| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
[ 
i) 


sand, very 
cobbly sand, 
very stony sand, 
extremely stony 
sand. 


See footnote at end of table. 
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: } | | CYassification jrred~ Percentage passing | | 
Soil name and jDepth | USDA texture | H jments sieve number-- jLiguid | Plas- 
map symbol | | H Unified | AASHTO | >3 } T H limit ticity 
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nche 4 10 40 H 200 index 
T t t Fot | Pct t 


41*; 
Fourmile=-e--=-- 
42*: 
Tolman----~---- - 


Beenom Variant-- 


Carbol Variant-- 


43%; 
Tongue River---- 


Gateway--------- 


* See description of the map unit for composition and behavior characteristics of the map unit. 


24-41] Extrenely cobbly 


&o 


oan. 
23-32|¢raveily silty 


32 jHeatheres bedrock } 


So26 Si 1ty clay, 
26 Weathered bedrock| 


0-6 loam wennnennn- a= |cL-mt, 
6-24) Very cobbly sandy /SC, os 


clay loam. \ 

aie 
loamy coarse | 
sand, extremely 
stony sand. 


=4 Ichannery loam~---- 
“15 Very channery 
Clay loam, very 
gravelly loam, 


| 

lence 

lec 
| | 
| | 
| very gravelly | 
| sandy clay loam. | 
jUnweathered | 
j bedrock. | 
|Fine sandy loam | 
| | 
| I 
| 
| 
\ 


Cobbly silty clay|CL 
loam, gravelly 
silty clay Loam, | 
cobbly clay | 
loam } 

job 
| clay loam, silty; 

j clay loam. \ 


| Loam=~----2+---=- |CL-ML 
5)Clay loam=-------~ cL 
5 jSravel ly clay 
| loan. | 
jCaweathered | 
| bedrock. i 
{ 


] 
~3 |Loam-------------!cL-mL, 


4 
1 


-22| Sandy clay loam {sc, CL 
22-32 


jSandy loam----~-= jSM-SC, 
2 preatuered hedrack) 


clay loam. 


| | | 

| | i 
80-100|70-90 |65-75 |50-60 
70-80 |60-70 |50-60 


45-50 190-30 


|50~55 
{30-40 


| 
| 
| 
Lee 
i 
I 


90~100|90-100|75-85 
85~100|85-100|70-85 
50-60 |50-60 |45-55 
i cue 
| 

| 

| 

100 | 100 |95-100|50-70 
100 | 100 {60-80 145-55 
75-90 |75-85 140-55 |20-30 


pee See ib cee 


{ | 
00 190-100|85-100|60-85 
~100{85-100]85~100| 80-95 


foe] 
[eT ad 


25-30 
20-30 
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TABLE 6.-~PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


] 


Entries under "Erosion factors--T" apply to the entire 


apply only to the surface layer. Absence of an entry indicates 


> means more than. 


"Organic matter" 


that data were not availab 


le or were not estimated 


{The symbol < means less than; 
profile. Entries under 


ow 
2s w wy ad N 
m N om is) 
an oO ‘ t i t di ' 1 ' 
mg ” nN Oo) wn v nd ea “4 ~ 
Woe * 
is) 
gq 
on i] Nn nm NN m “ al ea N N 
+t O 
3% 
a] owmoodi! mMooon!l omooit ownmn il oow wwii NOM: 
a oe NadrAi AMAA! Nadal Nooo} ricAAD oO8 MNO 8 
MM oe eet oe ope ed eee sl owe el eee ee roe ee | 
oooot oooooi! oooot oooot ooo oot ooo! 
peeved prueba onged rauboad tba us ! tte t 
pared opens @eaned rea it tee ’ aaare 
ed peupdd poppet preaona en on end ane 1 re | 
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See footnote at end of table. 
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TABLE 6.~-PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS-=Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--SOIL AND WATER FEATURES 


[The symbol > means more than. Absence of an entry indicates that the feature is not a concern or that 
data were not estimated] 


OC sk of corrosion 
Soil name and }tydrologic | Potential | j 
map symbol group Depth Hardness frost action Uncoated steel Concrete 
| | { | | 
| | | | | | 
10%; | | | | | 
Agneston--------- 1 cs ao-e0 Iara lModerate--~~------!High--------------| High, 
| | { { | ! 
Granile------- weo| B | 40-60 {Hara Moderate aaa <s=— |Moderate----------|Moderate. 
Rock outcrop. | | | | 
ee | | | | | 
Agneston-~------- | c 20-40 {Hara |Moderate~--~ eaes= ~|Hign---- aescene= --|ttigh, 
Leighcan---------| B | go-6o nara | High----- wocnene ~lHigh-------------=| High, 
‘ | | | | | | 
12%: | | | | | | 
Chilton Variant--| B 40-60 | Hara | Loynnnnewnnnnnn---!High sracressssees= \Moderate. 
| { | | | { 
Sunup----- oooonn-| D | 10-20 lara Low----------- os ns gh---------- a Low. 
Spearfish Variant] D | 10-20 |sott | tow Sees edustenas |ritgh--—~ aeeeer ----|High. 
aae: | | | | | 
Cirque land | | | | | 
1geoe----o2n-- ~---|  c¢ | 20-40 Inara |Moderate-=-~------! High----------=-=- | Low. 
Cloud Peak | | | | | | 
15; | | | | | 
Cloud Peak-----~-! c H 20-40 \Hara \Moderate--~------- | High-----=-------+! Low. 
I | | | | | 
Eutroboralfs. | 
Argiborolls. | | | | | | 
Geos ff | | 
—s | | | | | | 
Far low----------- | c |} 40-60 |Hara |Low--------0------/ Moderate ----- ~oo=| Low. 
Pishkun-----c----| B >60 | --- |Moderate----------|High ween n enone n= low. 
18----------------! B H >60 = | Low SeenSsserSsse<2 \Moderate arecs= ~---| Moderate. 
Fourmile | | | | | | 
ise: | | | | . 
Frisco----- wonnnn| B >60 ba |Noderate----------|Moderate---------~[Moderate. 
Troutville-------| B | >60 | one |Low---~ cecee ~-----|Woderate----------! Low. 
205Hs--eresssesse< | B >60 | .- \Noderate----------|Moderate pes csaore | Lew. 
Grobutte | | | | | 
21*; | | | | | 
Hanson------- ~o| B | >60 --- |Hoderate---n------|High--==--------==lLow, 
Raynesford-------| B >60 a |Noderate---------~|High==-===— esas ~-|tow. 
20%: | | | | | | 
Hanson Variant---| c | 20-40 |Hard |Moderate-~- acid |Moderate----------|Moderate. 
Starley---------- | pd 6 { 720 | Hard | Low---=~ anannnnen= |High-== oo — Low. 
1 ' I 1 


See footnote at end of table. 
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TABLE 7.~-SOIL AND WATER FEATURES~-Continued 


| T Bedrock | T Risk of corrosion 
| 


Soil name and jHydrologic T Potential ’ 
map symbol | group | | 


Depth | Hardness | frost action Uncoated steel | Concrete 
rs Pe Sen ;- a Ps 2 SE SRE 
| Loos | | ( | 

23%: | | | | | | 
Inchaucese=----< | 20-40 Isot t |Moaerate---------- | Moderate<--------- | Low, 
Carbol-----------| | 10-20 {Hara |Hoderate-----~-~--|Hoderate----------! Low. 

24*: | | | | | | 
Leavitt=---------| >60 | --- Moderate-~----=---| High------- ----- ~- Low. 
Passcreek=------- | 20-40 lara |Moderate----------|Hig sooceenannnonnl Low. 

ae | | | 
Luckysroeenseeenn 20-40 lara |Moderate--~------- | Moderatec----9r-- | Low. 
Burgess-~----+++<- | 20-40 | Hard |Moderate-~ Sentscoe | Moderate~-~------- Moderate . 
Hazton----------- | | 10-20 |Hara |Moderate=-~-------|Noderate--~ ercneen | tow. 

26*: { { | I | | 
Mirror-cc--------| | 20-40 |Hara |Moderate--~ ans em |High~--------nm0=l High. 
Teewinot ----~--- 10-20 Hara |Noderate- SSeera = ~|woderate--- ooeSs5 -|woderate. 
Bross~-----~ ~----| >60 | --- |Moderate--------=~ High weeenen~ ene ~=|iitgh. 

27; | H | | { | 
Nathrop<-cess-ee2 | 20-40 {Hara \woderate soon ee eee = | High------- Saeace= | Moderate. 
Passcreek----==="| | 20-40 [Hara INoderate---=----=~ | High------=-2--=-- | wos. 
Starley----------| | 7-20 {ara 1to a-en---------- ~|High----=-=-- sacks Itow. 

28*; | | | | | | 
Nathrop Variant--| | 20-40 {Hara |Moderate----=-----|woderate----~ as {tow. 
Nielsen~--------~ | 10-20 jaa |Moderate=---~=--== | Moderate----=-----! tow. 
Passcreek--------| 20-40 {Hara \Moderate----------litigh crwcecenn ~----lLow. 

sec: | | | | | 
Owen Creek----=--| 20-40 {Soft |Moderate-------~--| Moderate a {tow. 
Echemoor------=-- | 20-40 | Soft | Moderate---------- | Moderate---------- | Low, 
Bynum-=-+--------! | 20-40 I sost | Moderate----------! High--------------! tow. 

| { { { { \ 

30*: I | | | | | 
Owen Creek------- | | 20-40 |sott |Moderate------~---| moderate ~----- ----|Low. 
Waybe---------- --| | 10-20 | soet Moderate--=---=--~|High wo------------ ltow. 

31*: I { | | | | 
Rock outcrop. | | | 
Agneston-~-------| H 20-40 lHara \Moderate---------- High coeeccen coseen High. 

| ! | { | | 

Rubble land. | | ! ! 

i | | | | | 
Rock outcrop. | | | | | | 
Cloud Peak------~| | 20-40 = Hara I Moderate==--~<"2-—l#ti gh-----+-=<-- ial ee: 

| } l I | | 

33%: { | I | | | 
Rock outcrop. | | | | | 
Mirror-----------! |! 20-40 tiara Moderate----------|High=-------=-2---lHigh, 

f] i} 4 f] ' i) 


See footnote at end of table. 
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TABLE 7.~-SOIL AND WATER FEATURES--Continued 
T T Bedrock T Risk of corrosion 


frost action Uncoated steel i Concrete 


Soil name and |Hydrologic | T | 
map symbol | group | 


33*: 
Teewinot--------- 


34*; 
Rock outcrop. 


Starman---------- 


35*: 
Rock outcrop. 


Starman Variant-- 


36*: 
Rock outcrop. 


Agnestonres-r---- 


37*, 
Rubble land 


38*: 
Sapphire--------- 


Bot tle----------- 
Foxtonesseee---9- 


| 
| 
| 
| 
| 
| 
| 
H 
| 
| 
| 
| 
| 
! 
| 
i 
Teewinot-----~ ---| 
| 
| 
H 
! 
\ 
H 
| 
H 
| 
| 
I 
| 
39%: | 
Starman-------~--| 
Starley--re-----= | 


{ 
40%: | 
Tellman=---------| 
I 
| 


Granile-----~ ses 
Agnestonrew------ 
41*: 


Tine------------- 


| 
| 
| 
| 
| 
Fourmile--------- | 
42*: I 
Tolman-----------| 
Beenom Variant---| 
Carbol Variant---| 
| 

I 

| 

I 

| 


43*: 
Tongue River----- 


Depth | Hardness | 


10-20 


10-20 


10-20 
20-40 


20-40 
20-40 
20-40 


10-20 
7-20 


>60 
40-60 
20-40 


>60 
>60 


10-20 
20-40 
10-20 


20-40 


Potential eee SY ae 
| 


{ 
| 

Moderate---------- \moderate----------|Moderate. 

| | 

| { 

| { 
Moderateq--------- Moderate sasaesos== Itow. 

| | 

| | 

| | 
Low--------------- |High ------ wrrecoo=| Low. 

{ | 

{ | 

| { 
Moderate----- ~----|Moderate eesses<< ~-|woderate. 
Moderate~--~--<-<-- |High---~= “sc<sss<= |High. 

{ | 

| | 

\ | 

| { 
Moderate -e-------- |Moderate--~-- Lapeer! Moderate. 


Lowen=nacen-conon-|Hoderate=---------|Noderate. 


Moderate---------~!Moderate pear tses --|tow. 
Low---ernnannnnnelHigh=--= Scerese=<= low. 

| | 
Hoderate~--seenn= |High-oonommnnnnomnlitigh, 
Moderate S=tese= ---|Mogerate Sans=Ss<s= Moderate. 
Moderatenn-renn-n= |High tatatateatatiatetas ~~~ |itsgh. 

| | 
Lowensooncc--n-nn=|Hoderate mma ----|Low. 
Lowe--------- ~---=|Moderate pacass=s<= Moderate. 

| | 
Moderate~--------- Moderate--------~-lLow. 


Moderate=---------|Moderate==------=-| Low, 


Moderate---------- |Moderate-~--------|tow. 
| 
Moderate---------- |Moderate SSesea==s= Moderate. 


I 
I 
I 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
\ 
| 
i 
| 
| 
H 
| 
| 
1 
| 
| 
| 
| 
|Low----nonnnmmnnn=litigh-=-=-mnen-nnnalitigh, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
{ 
i 
| 
| 
| 
| 
| 
{ 
{ 
{ 
i 
| 
{ 
| 
| 
{ 
| | 
| 


Gateway ooceos-ee= | 20-40 ft Pode reercaccssers | cons: [poe 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--CLASSIFICATION OF THE SOILS 


Argiborolls 


Boa ees ——_—— a ee eee 
Soil name | Family or higher taxonomic class 
———_}-__--- a a te 
| 
Agneston=------- soceren “oo Loamy-skeletal, mixed Typic Cryoboralfs 
| 


Beenomn Liat omelet | 
Bottle------- Soseeens waren 


BYOSS~--+9---~----~~~ nan! 
Burgess--~---~ eager! 
Bynuti---+--s--n- 
Carbol---------- 


Carbol Variant 


Chilton Varlant+--~9=-ewne 
Cloud Peak----~------- woe 
Cryaquolls---+-------- woes 
Echemoor----e=-=-s--esnnn- 


Frisco--~-------~------ 
Gateway------------------- 
Grant les-<<----5 2 eee eee 


Grobutte 


Haz ton--<-<<++ -----------6- 
Inchaur-~---=---~-------.- 
Leavittq~-- ----<neeen enn ne 
Leighcan----+<+------------ 
Lucky coo -020se-- nnn 

Mirror-~---<---------- 
Nathrop------+---- San ae. 


Nathrop Variant 


eee 


Raynesfordqrween- eee a anne 
Sapphire-q--ewenncesen ene 
Spearfish Variant-~------- 


Starley---~----------- | 
rg cl aaa a ae | 
Starman Variant----~-- 


SUQUpP tn seer rene ena nnn nne 


Teewl notwen en -ne nner nn ne 


Tel lman--~-~------- j 
Tine-~----- poe g een 
Tolmane==-+ ~-------= Bi i 


Fine-loamy, mixed Typic Argiborolls 

Sandy, mixed Dystric Cryochrepts 

Loamy~skeletal, mixed Pergelic Cryumbrepts 

Coarse-loamy, mixed Argic Cryoborolls 

Fine-loamy, mixed Typic Cryoborolls 

Loamy, mixed Argic Lithic Cryoborolls 

Loamy, mixed Lithic Argiborolls 

Loamy-skeletal, mixed (calcareous), mesic Ustic Torriorthents 
Loamy~skeletal, mixed Typic Cryoboralfs 

Cryaquolls 

Fine-loamy, mixed Argic Pachic Cryoborolls 

Eutroboralfs 

Loamy~skeletal, mixed Typic Cryoborolls 

Loamy-skeletal, mixed Argic Cryoborolls 

Fine, montmorillonitic Typic Cryoboralfs 

Loamy-skeletal, mixed Typic Cryoboralfs 

Fine, montmorillonitic Typic Cryoboralfs 

Loamy~skeletal, mixed Typic Crychoralfs 

Loamy~skeletal, mixed (calcareous), frigid Ustic Torriorthents 
Loamy-skeletal, carbonatic Calcic Cryoborolls 

Loamy-skeletal, carbonatic Caleic Cryoborolls 

Loamy, mixed Lithic Cryoborells 

Fine-loamy, mixed Argic Cryoborolls 

Fine-loamy, mixed Argic Cryoborolls 

Loamy-skeletal, mixed Dystric Cryochrepts 

Fine-loamy, mixed Argic Cryoborolls 

Loamy~skeletal, mixed Pergelic Cryumbrepts 

Loamy~skeletal, mixed Argic Cryoborolls 

Loamy~skeletal, mixed Argic Cryoborolls 

Loamy~skeletal, mixed Argic Lithic Cryoborolls 

Fine, montmorillonitic Argic Cryoborolls 

Fine-loamy, mixed Argic Cryoborolls 

Loamy-skeletal, mixed (calcareous) Typic Cryorthents 
Fine-loamy, carbonatic Calcic Cryoborolls 

Fine-loamy, mixed Typic Cryoboralfs 

Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 
Loamy~skeletal, mixed Lithic Cryoborolls 

Loamy~skeletal, mixed (calcareous) Lithic Cryorthents 
Loamy-skeletal, mixed (calcareous), frigid Lithic Ustic Torriorthents 
Loamy-skeletal, mixed (calcareous), mesic Lithic Ustic Torriorthents 
Loamy-skeletal, mixed Lithic Cryumbrepts 

Fine-loamy over sandy or sandy-skeletal, mixed Typic Cryoboralfs 
Sandy~skeletal, mixed Typic Cryoborolls 

Loamy~skeletal, mixed Lithic Argiborolls 

Fine-loamy, mixed Typic Cryoboralfs 

Loamy-skeletal, mixed Psammentic Cryoboralfs 

Clayey, mixed (calcareous), shallow Typic Cryorthents 
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MAP UNITS 


Rubble land - Rock outcrop - Cirque land: 
Miscellaneous areas on moderately sloping 
to nearly vertical mountain slopes near or 
above timberline. 
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Frisco - Troutville -  Fourmile: Deep, 
well drained soils that formed in glacial 
till and alluvium derived from granite on 
moraines and old terraces. 


Qwen Creek - Tongue River - Gateway: Moder- 
ately deep, well drained soils that formed in 
material derived from interbedded shale, 
sandstone, and limestone on mountain slopes 
and landslide deposits. 
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Cloud Peak - Starley - Rock outcrop: Moder- 
ately deep and shallow, well drained 
soils that formed in material derived from 
limestone on mountain slopes and ridges. 
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Rock outcrop - Mirror - Teewinot: Moderate- 
ly deep and shallow, well drained soils 
that formed in material derived from granite 
on mountain slopes and_ ridges near 
timberline. 


Agneston - Granile - Rock outcrop: Moderate- 
ly deep and deep, well drained soils that 
formed in material derived from granite 
on mountain slopes. 
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SOIL LEGEND 
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Agneston - Granile - Rock outcrop association, 5 to 50 percent slopes 
Agneston - Leighcan association, 5 to 30 percent slopes 


Chilton Variant - Sunup - Spearfish Variant association, 5 to 60 percent slopes 


Cirque land, 10 to 130 percent slopes 

Cloud Peak gravelly silt loam, 5 to 45 percent slopes 

Cloud Peak - Eutroboralfs - Argiborolls association, 10 to 65 percent slopes 
Cryaquolls, 0 to 5 percent slopes 

Farlow - Pishkun association, 5 to 40 percent slopes 

Fourmile loam, 2 to 30 percent slopes 

Frisco - Troutville association, 2 to 40 percent slopes 


Grobutte very gravelly loam, 8 to 60 percent slopes 

Hanson - Raynesford association, 0 to 30 percent slopes 

Hanson Variant - Starley association, 10 to 60 percent slopes 

Inchau - Carbol association, 2 to 20 percent slopes 

Leavitt - Passcreek association, 2 to 30 percent slopes 

Lucky - Burgess - Hazton association, 2 to 30 percent slopes 

Mirror - Teewinot - Bross association, 2 to 40 percent slopes 

Nathrop - Passcreek - Starley association, 2 to 30 percent slopes 

Nathrop Variant - Nielsen - Passcreek association, 20 to 35 percent slopes 
Owen Creek - Echemoor - Bynum association, 2 to 30 percent slopes 


Owen Creek - Waybe association, 5 to 35 percent slopes 

Rock outcrop - Agneston - Rubble land association, 5 to 60 percent slopes 
Rock outcrop - Cloud Peak association, 10 to 70 percent slopes 

Rock outcrop - Mirror - Teewinot association, 5 to 35 percent slopes 

Rock outcrop - Starman association, 5 to 70 percent slopes 

Rock outcrop - Starman Variant association, 10 to 70 percent slopes 

Rock outcrop - Teewinot - Agneston association, 5 to 35 percent slopes 
Rubble land, 5 to 50 percent slopes 

Sapphire - Bottle - Foxton association, 2 to 35 percent slopes 

Starman - Starley association, 2 to 30 percent slopes 


Tellman - Granile - Agneston association, 2 to 20 percent slopes 

Tine - Fourmile association, 2 to 30 percent slopes. 

Tolman - Beenom Variant - Carbol Variant association, 5 to 35 percent slopes 
Tongue River - Gateway association, 2 to 35 percent slopes 
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QUADRANGLE LOCATION MEXICAN HILL, WYO. 
This map was compiled by U.S. Department of Agriculture—Forest Service ees a 
and cooperating agencies on 1976 orthophoto photography obtained from 
US. Department of the Interior, Geological Survey Sheet No.1 of 44 
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